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JOHN HALL & & CO. lay OL ; BRICKS | 


OF STOURBRIDGE, LIMITED, re 
STOURBRIDGE, ENGLAND. ORDINARY AND PATENT 


Manutacturers of CUPOLA FURNACES 
FIRE BRICKS, BLAST ; 
FURNACE BRIGKS AND JOHN R. FYFE & Co.. 

CUPOLA BRICKS. , SHIPLEY, Yorks. 
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FERRO-VANADIUM, *« * FERRO-TITANIUM. 
SILICGO-MANGANESE {Ssiz0 % mergers 1 %, 3 %, 3 %, Carbon Maximur 
FERRO-SILICON Containing 25 %, 50 %, 75 % Silicon. 
FPERRO-CHROME @s:20.% or. « 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 98/98 % Purity. In Notched Bars and Half Round Sticks and Granulu: 
WE SUPPLY ALL OLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT TT & GO. , 20: CHAPEL ST. LIVERPOOI- 





Telephone No. Us4 (2 lines). 





WILLIAM CUMMING &CO.LTD., 


ees ee eee 








Also 
THE WELL-KNOWN BRA ‘DS 


Ae hi ei sae i 
ae (1 INFOUNDERS _ 


BLACK LEAD | or ri " “CROW!:"" | 
CORE GUM F Hi! NI Sit HA b : 
COAL DUST | n s 


ETC. 





= 


Write for Quotations, 
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NAME. ADDRESS. TELBERSPHIO ADDRESS. TELEPHONE NO. 








Alldays & Onions, Ltd. Birmingham Alldays, Birmingham ‘ .-| 28 Victoria 
Age eten warn ‘Products Co., >| Saeeey © Court, ‘Finsbury Pavement, Mexproduct, Ave., London” .| City 2704 


7 | Boam, Joseph, Ltd. .. pie was .-| 35, Silver Street. a abeaiiee Hi ..| Boam, Leicester, 399 ps ..| Central 399 

409 | Braby, F. & Co., Ltd.. on --| Petershill Road, Glasgow a ..| Braby, Glasgow es ee oh oo 
c. iii. | Bradley, T. & 1, & Sons, Ltd. pa --| Darlaston .. Ss ae aid as Bradiey, Darlaston as — 

456 | Bridge, D. & Co., Ltd. inal ..| Castleton, Manchester .. ..| Coupling, Castleton, Manchester ..| 25 Rochdale 

404 | Britannia Foundry Co. as --| Coventry .. ‘ ..| Stoves, Coventry .. - -.} 251 

405 | British Aluminium Co., Ltd.. we --| 109, Queen Victoria Street, C.E. ae Cryolite, London .. ..| 4315 London Wall 

406 | British Binderit Co., "paid ‘ta ..| Wharf Road, W andsworth, 8.W. ’*| Bindercomp, Wands., London .| 994 Putney. 
C.iv. | Buckley & omg Ltd. sa pat .-| Castle Iron Works, Oldham... ..| Engines, Oldham ..| Oldbam No. 8 

455 | Burn, J. & Co. * s ..| Small Heath, Birmingham ax ..| ** Requisites,”’ Birmingham ..| 187 Victoria 


451 | Celtic Collieries, Ltd. Ks .-| Cardiff. — . ..| Output, Cardiff .. ee --| 4640-1 Cardiff 
C. ii. | Cumming, William, & Co., Lid. om .-| Maryhill, Glasgow be an ..| Prudence, Glasgow .. P. O. M. 25 


451 | Davidson & Oo., Ltd.. oe es ..| Belfast . nN ..| Sirocco, Belfast .. oe --| 4341 Belfast 
| Davies, T., & Son . we os --| West Gorton, Manchester we ..| Tuyere, Manchester ne ..| 70 Openshaw 

453 | Durrans, Jas., & Sons. ce ae ..| Penistone, nr. waatietd > ti ..| Durrans, Penistone. . a on -- 
C.ii. | Dyson, J. & J.. a es * ..| Sheffield .. e i ..| Dyson’s, Stannington ee ..| 702 Sheffield 


414 & 449 |, Evans J., & Co. os in oe --| Manchester sg ..| Ladles, Manchester. . . --| 2297 
C.ii, | Everitt & Co. .. oe , e ..| 40, Chapel Street, Liverpool -. ..| Persistent, Liverpool os ap a | Central (3 
. ines) 
455 | Frodair Iron & Steel Co., 14d. =n -.| 5, Fenchurch Street, E.C. o. ..| Frodair, London es : 
C.ii. | Fyfe, J. R. & Co. : es .-| Shipley, Yorks .. Brick, Shipley me ‘i ..| 59 Shipley 
Glasgow Patent Moulders Blacking Co. ..| 26, Fleming St., Port Dundes, Gua Moulders, Glasgow . te — 
402 | Goldendale Iron Co., Ltd. a Tunstall, Stoke-on- Trent Goldendale, T unstall, Staffs on —_ 
410 | Gray, Thomas, E., & On * ee ..| 3-4, Lincoln’s Inn Fields, Kingsway, Papplewick, London --| 1193 City 
London, W.C. ee $e : 
C.ii. | Hall —_ & Co. ae, Ltd. .-| Fire Clay Works, Stonrteltgs as ..| Hall, Stourbridge .. th ..| 55 Stourbridge 
Hislop, R. & G. --| Paisley ae MV oe ..| Gas, Paisley ae He ..| 331 Paisley 


Keith, James. & eden, o., Ltd. ..| 27, Farringdon Avenue, London ..| James Keith, London my set ‘Jo194 H’lb’rn (4 lines) 
King Bros. (Stuurbridge), Ltd. ..| Stourbridge . ..| King Bros., Stourbridge a 

London Emery Works Co., Ltd. rw --| Park, T ottenham. a . ..| Naxium, London .. ae ..| 99 Tottenham 
Lowood, J. Grayson, & Co., a <i Deepe ‘ar, nr. Sheffield .. 7 ..| Lowood, nr. Sheffield a ..| 18 Stocksbridge 


Mansergh, T. E od oy e --| Wheathill Charcoal Works, Salford ee —_ ren 
Marshall, H. P., & Co. ae A --| Leeds ..| Specialty, Leeds... at ..| 1909 Leeds 
Metalline Cement Co . i a ..}| 112, Bath Street, G lasgow We ..| Adhesive, Glasgow .. a. ..| 201Y2 Douglas 
MeNeil, Chas. . oa Kine Park, Glasgow .. me. ..| MeNeil, Glasgow - 7 X 155 
Midland Jronworks (Newark) | ‘Ltd. ..| Newark-on- rent, Notts. ee : Midland Ironworks, Newark 

Mvoorwood, F. C. & Co. . om --| 7, East Parade, Sheffield os *"|Morod, Sheffield e 


Naish & Croft .. oe es — --| 141. Whitehead Road, Aston Manor .. — 
Olsen, William. . as ie =" ..| Cogan Street, Hull a5 + ... Wm, Olsen, Hull .. ne ..| Nat. 1184 


Phillips, Charles D. .. aad x ..| Newport, Mon. . és ne gs Machinery, Newport ‘ a _ 
Phillips, J. W. & C. J. ike -_ - 1 23, College Hill, E. eee PR _.| Colloquial, London . . os ..| 10112 Central 
Portway, Chas.. & Son as Fe. ..| Halstead, Essex . 4 _.| Portway, Halstead as ..| 10 Halstead 


Robson, E. Capper & Co’, Ltd. .. --| 1, North Road, Darlington aia ..| Capper, Darlington Po ..| 2405 National 


Samuelson & Co., Ltd. = --| Banbury .. = A we ..| Samuelson, Banbury 17 Banbury 

| Sankey, Joseph & Sons, Ltd. me --| Hadley, Salop . . Sankey, Hadley... oa wan — 

| Silversteen, W., & Co. ae ..| 147, Queen Victoria St. London, E.C. Ottolows, London . ..| 8630 City 
Standard Sand Co. , Ltd. sd ae ..| Mansfield . .., Standard "Sand Co. > Mansfiela ..| 201 Mansfield 
Stewart, D., & Co., Ltd. ea ad .-| London Road Iron Works, Glasgow ..| Stewart, Glasgow .. . | 71 P.O. Bridgton & 

| 32 43 Bridgton (N) 





Tilghman’s Patent Sand Blast Co , nae. a ae nr. seeigets o .., Tilghmans, Altrincham. ool ae 
Thwaites Bros., Ltd. . .-| Bradford . ..| Lhwaites, Bradford ee ..| 3456 & 3460 Brdf’d 
Universal Siachieery ox mention. Ltd. ..| 326, Old Street, Suibden. E.Cc.. ..| Toolcraft, London .. ° --|3768 London Wall 
Walker, I. & 1. o< eo ee ..| Rotherham ar - 
Walco, Ltd. .. * ..| 53, Newton Street, Birmingham ..| Walco, Birmingham . | Central 3305 

| Whittaker, W , & Sons, Ltd... ‘<5 ..| Oldham .. ..| Whittakers Engineers, Oldham «tk an 

| Wilkinson, Thos., & Co., Ltd. ..| Middlesbrough .. wk a ..| Blacking,y"Middlesbro’ 7, "| 419 





| Williams, J . (Birmingham Sand), Ltd -.+) Birmingham 











MANSFIELD MOULDING SAND. 


Our “SPECIAL” brand as Shipped and Supplied only by us to 

all parts of the World, for Castings of Iron, Brass, Aluminium, &c. 

Needs no Grinding or Milling, and is ready for the Moulder. 
WRITE STATING CI.ASS OF WORK TO 


The Standard Sand Co., Ltd., 
Mansfield. NOTTS. 
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GOLDENDALE CYLINDER PIG IRON. 


MAKERS: 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 








NOTE THE FOLLOWING POINTS— 


. Dense with close grey fracture. 


. Melts hot and exceedingly fluid and will fill every 
corner of your Mould. 


. Easy to Machine. 
. Absolutely sound. 








WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admiralty, Principal Railway Companies, 
and Engineers at Home and Abroad. 


2 ¥ \ DS . 
a * ¥ Glial 
*“ » | € 
é 15 ; 
§ 
4 
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Selling Agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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IMPORTANT TO IRONFOUNDERS. 


MOULDING— 
—MACHINES 


FOR RHPHTITION FOUNDRY WORE: 











Illustration of Makers also of a 








HAND HAND 
PRESS RAMMING 
MAGHINE MACHINE 
tor where a Deep Lift 
Small Repetition is required, Can 
Work, giving rapid be Operated by 
and Economical 
Production. — 
LABOUR. 








MOST EFFICIENT AND ECONOMICAL IN USE. 





“a ROOTS’ “ACME” BLOWERS. 


FULL PARTICULARS FROM— 


Samuelson & GCo., Ltd., Banbury, 
ENGLAND. 
SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 











a2 








ibd THE FOUNDRY TRADE JOURNAL, 





: 4 PLUMBAGO—CRUCIBLES. 


EVERY DESCRIPTION OF Cogan Street, HULL. 
MOULDERS’ 
PATENT WOOD, MINERAL and 
COAL DUST BLACKINGS 
MANUFACTURED. 


\ 








FOUNDRY MATERIALS 
AND REQUISITES. 


Parting Powder. 


Largest Stock of Straw and Wood 
Fibre CORE ROPINGS. 


Wheathiill 
Charcoal Works, SALFORD. GLUTRIN—CORE GUM. 


—- —s deieiaa . . 
ee fw, A NI KK }=> 
Paste ‘* 
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meee bs 
Bees 5 
Nat, 
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Sea: 
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SEAMLESS PRESSED STEEL 


FOUNDRY LADLES 


Plain or Lipped: Made im any capacity from $ cwt. te 4 cwts. Write for Details. 


JOSEPH SANKEY & SONS LTD., HADLEY, SALOP. 














“BRITANNIA”’ 





JAR RAM MOULDING 
MACHINE 


(Daimler and Wardies Patent), 
fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 























Makers: 


BRITANNIA FOUNDRY CO., 


Coventry, 


London Agente: MURPHY, STEDMAN & CO., 180, GRAY’S INN ROAD, we. 
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PULLEYS, RADIATOR HEADS, CAR FITTINGS, 
Pa ne ae ey DOOR FURNITURE, NUMBER PLATES, VULCAN- 
Geamuten, Secttend: Tube. IZING MOULDS, GRAMOPHONE ARMS, etc., are 


Wire, Alloys, Powder, &c., among the light and economical castings produced in 
produced by $8 $8 $3 


THE BRITISH _ ALUMINIUM. 


ALUMINIUM Co., Ltd., 


109, Queen Victoria St., London. 








Write for ‘‘ Hints on Casting’’ (free). 





ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 





Complete 
Satisfaction 


Guaranteed 

















Standard Wheel Moulding Machine. 
No Leose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 





WRITB FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART & Co.,LTD. 


LONDON ROAD IRONWORKS, CLASCOW. ae 























WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so sinoe 1831. 











1. & le WALKER, _ EFFINGHAM MILLS, ROTHERHAM. 


Our Specialite is Studying Special pte as 
KINDLY HAND US YOUR ENQUIRIES. 
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Ail wi? 


7 


“Sind t @tt- 


ALL BRITISH MADE 
FOR USE IN THE FOUNDRY. 
THE BRITISH BINDERIT Co., Ltd., 


is entirely BRITISH. 
THE BRITISH BINDERIT CO. SPECIALISE IN THOSE REQUISITES WHICH 
ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 








“BINDERIT” is the sand binder of proved reliability and is the most 


economical and efficient sand binder extant. 


“BINDERIT ” supersedes all oil, oil compounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 


“BINDERIT ” is supplied in lump or liquid form, also as a powered core 
compound. 


“BINDERIT” readily dissolves in cold water. 
“ BINDERIT” can be used with every kind or variety of sand and is 


used for sand mixes for steel, iron or non-ferrous castings. 


“ BINDERIT ” reduces fettling charges to the minimum and practically 
eliminates the uses of wires or irons. 


“ BINDERIT” Silica or black-washes are of unrivalled excellence and 


superior to all others. 


FOR FULL PARTICULARS AND PRICES APPLY TO— 








Telegrams: 


BINDERIT WORKS, “BINDERCOMP, WANDS., LONDON.” 


WHARF ROAD, . 
WANDSWORTH, S.W. Telephone: 994 PUTNEY. 
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KEITH-BLACKMAN 
Forge and Cupola Fans 


maintain a steady pressure free from 
pulsations. 





The efficiency is high, and construction 
robust, ensuring good service. 


Suitable for pressures up to 30in. W.G, 


Very economical in power. 


A power saving of over 50 per cent. 
has been frequently effected by 
the use of these Fans. 


CAN WE SEND PARTICULARS? 


James Keith & Blackman 


Co., Ltd., 


27, Farringdon Avenue, LONDON. 

















FIRE BRIGKS « CLAY 


F CUPOLA BRICKS. 
or Fur naces, BEST QUALITY. 


Moulding and LESSEES OF DELPH AND TINTERN 








ABBEY BLACK AND WHITE CLAY. 


Grinding, etc. KING BROTHERS, 


JOSEPH BOAM, Ltd., (STOURBRIDGE) Ltd., 
35, Silver Street, LEIGESTER. STOURBRIDGE. 








THE ‘*‘PORTWAY ’’ 


PORTABLE CORE OVENS 


Flan Tiny For Gas or Fuel. 


Ujigaw is TESTIMONIAL. 

= = ut From The Braintree Castings Co., 

’ Chapel Hill Foundries, Braintree, Essex. 
Gentlemen, 


We are very pleased with the Core Oven we recently purchased from you. We find it 
dries the cores quickly without Lege Bs Itis very handy and economical to use and is 
altogether superior to other ovens of this type we have in use. 

ill you please quote us your best price for four more like it. 
Yours passp tally, 
For The Braintree Cas Co., 
(Signed) W. B. LAKE, Director 


Maker: § PORTWAY & SON,"Portance oven works, HALSTEAD, ESSEX. 
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‘FOUNDRY PLANT. 


‘‘ Rapid” Cupolas, 


with or without receivers or drop bottoms. 








Roots’ Blowers, 


belt, steam-engine, or electro-motor driven. 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 





GUARANTEED. 





We aia also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines, 
and the ‘ Bradford” Patent Boiler Feed Pump. 


We are the original makers of “‘ Rapid ” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 


- CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


HWAITES BROS., Lto., 


Vulcan lronworks, BRADFORD. 











Telegrams— 
“THWAITES, BRADFORD.” 


Telephone— 
Nos. 3459 and 3460 BRADFORD. 


London Office: 
96 & 98, Leadenhall Street, E.C. 


Catalogues on Application, 














—- 
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FANS AND BLOWERS AND OTHER FOUNDRY : 
MACHINERY FOR SALE. JOHN WILLIAMS 


BARGAINS FOR PROMPT CASH. (BIRMINGHAM SAND), Ltd., 


No. — Root’s Blower “ Acme ” for 20 smiths’ fires. 


One ditto, with high-speed Vertical Engine combined. ICKNIELD SQUARE WHARF, BIRMINGHAM. 
Thwaites’ Roots Blower, 11}” discharge. 
“B” Roots Blower by Alidays 


Foundry Blowing Fan, 36° impeller, 19° discharce. also 93° round ESTABLISHED OVER A CENTURY, 


outlet 4 fit Se , 

“ Schiele paten ast Fao. 
Loyd's patent Blowing Fan for 50 smiths’ fires. SUPPLY 
New Roots pattern Blower, 5”. 


Silent Blowing Fans, 8° and 9” discharge, and New, 3° aud 4°, FOUNDRY SAND 
hai y ° 
Rall Mill with drum, 2’ 7” and 5’ yan _- 3 : i sae , a 
ed Foundry Core Ovens portable type and for fixingin wall, . rs. 
InP ikeeter UNDEBGEALED LUAM MILL, with stationary pau. To the Requirements of all Use 


CHARLES D PHILLIPS, Also ROLL\SAND of all descriptions ready for use. 


EMLYN & CENTRAL ENGINFERING WORKS, NEWPORT, MON. 


BLACKING IRON AND STEEL FOUNDRY REQUISITES. 
"? PLUMBAGO : 
BLACK LEAD “3a 
Se OTN ROPES 
mous mucngon ain. STARE GUM &e. 


MIDDLESBROUGH. SILVER SAND AND TIIAMES LOAM. 


‘A NEW STEEL BARROW 


(PATENTED) 


“BRABYS BALANCED BARROW,’ 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 25 per cent. 
greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more quickly. Itisa 
perfectly balanced barrow, and a full load can be easily wheeled by a boy. 



































NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


BRABY for high grade STEEL 


SHEETS & PLATES up to15 FEET LONG. 
RANGE of GAUGES 8 to 30 wo” 
RANGE of WIDTHS 12 to 60'in, 


BRABY tor smprovea wrought STEEL 
GUTTERS. PIPES Roo 
BRABY for Iron and STEEL 


FS and BUILDINGS. 


BRABY for unbreakable STEEL: 
SASHES, CASEMENTS. and 

PU $3 ROOFLIGHTS. 

B RA BY patvantard cesrugateat EEL, 


ye -< SHEETS : “EMPRESS” & “SUN” BRANDS 


FREDERICK BRABY & Co. Ltd., Rcitteg ‘mins, Petersnit Roca? “arson 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 


Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. CONTRACTORS to BRITISH and 
' FOREIGN GOVERNMENTS. Teleg.—‘* Braby, Glasgow.” 

















Contractors to 


H.M. War Office. 


8&4, LINCOLNS INN FIELDS, 
KINGSWAY. LONDON, W.C. 


Telegrams—" Papplewick, London.” 


Telephone—1193 City. 
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LOWEST PRICES FOR— 


Best Washed Welsh Foundry Coke. 


’ Best Durham Foundry Coke. 
Special Brass Foundry Coke. 


Best Quality Ground Ganister. 
Nottinghamshire Red Sands. 
Rolled Sand & Facing Loam. 


Pure Plumbczgo. 


woe 


Smith’s 
Breeze. 


AN 


oe 


oc» 


Superfine French and Belgian Sands 


Large 
Lancashire 
Foundry Coke. 


Best Yorkshire Steel 
Coke. 


Derbyshire Foundry Coke. 
Worcestershire Red Sands. 


\ 
ee 
eo? 


(unequalled for Brass and Aluminium). 


Coal Dust. 
Anthracite, Steam and House Coal. 
Smokeless Welsh Steam Wagon Coal. 











COMPLETE PATTERN SHOP PLAN 


Which will pay for itself 
in six months. 


LESS COST, LESS POWER, LESS ROOM—AND BETTER RESULTS. 


1265 = Universa: 
Wood Workers in 
actual operation. 


500 ot this num- 
ber bullt and sold 
In one year. 


Made in 7 different 
sizes and for any 
particular purpose. 


COMPLETE LINE OF 
woop WORKING 
MACHINERY KEPT IN 
STOCK FOR IMMEDI- 
ATE DELIVERY. 


Sele British, Colonial 
and Poreign Selling 
Agents -— 


UNIVERSAL 


Man OPERATING 
Bano Saw 


Our Famous Unil- 
versal Wood Worker, 
when equipped with 
all possible attach- 
ments, stands com- 
plete as a band saw, 
jointer, saw table, 
single spindle 
shaper, two spindle 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, wheel 
equaliser, disc 
sander, drum 
sander, panel raiser 
and knife grinder. 


The Famoue Universal Wood Worker. 


MACHINERY CORPN. LTD., 


$26, OLD STREET, 
(SHOREDETCH) 


LONDON, E.C. 
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IN THE FRONT RANK 


IS WHERE YOU DESIRE YOUR PRODUCTS TO BE. 


This can only be now maintained by efficient and labour saving equipment. 


MOULDING SAND MIXER. 








For Belt or Electric Motor on extended frame. 
Substantial design. 


Ball Bearings in dust proof 6. Prepared sand discharged in a 
housings. 

homogeneous heap under 

machine. 


5. Bevel gearing not employed. 


Mixing parts of Ferrodised steel, 
which lasts for years. 


Old and new sands thoroughly 7. Does not shower it in a circle 
mixed, aerated, tempered, and causing the coarser grains to 
rendered highly plastic with- fall on outside of heap, making 
out previous milling. hand mixing necessary. 


SIZES. 23. 5 AND 10 TONS PER HOUR AND UPWARDS. 


THE MIDLAND IRONWORKS (NEWARK), Lio.. 


NEWARK-ON-TRENT, NOTTINGHAMSHIRE. 
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“FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 
FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been “found right’’ for all Sand binding in the Foundry for 
all purposes. 
FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 











The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “FOUNDRITE.” 
For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 

















Telegraphic Address—"‘ MOROD, SHEFFIELD.” Telephone 4318, 


F.C. MOORWOOD & Co., 7, East Parade, SHEFFIELD. 


FOUNDRY EXPERTS. 
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PATENT OIL-FIRED CONVERTER 
For STEEL CASTINGS and ALLOY STEELS. 


Built in Four Sizes of 4 1, 2 and3 Tons Capacity. 
Various sizes of Plant have been Supplied to the following :— 
DARLINGTON FORGE Co., Ld., Darlington 2-3 ton NEW SOUTH WALES GOVT. RAILWAYS 
THOS. FIRTH & SONS, Ld., Sheffield - - 1°3 ton HOLMAN BROS., Ld., Camborne - 
ARMSTRONG, WHITWORTH a Ce., Ld., SPRINGFIELD STEEL Co., Ld., qusaee 
Manchester - - ° 1-2 ton CATTON & Co., Ld., Leeds ° ° . 
JOHN SPENCER & SONS, Ld., semeentte 1-2 ton T. SUMMERSON & SONS, Ld., Darlington 
KAYSER, ELLISON & Co., Ld., Sheffield 1-2 ton E. COTTAM & Co., Ld., Rotherham - - 
1-} ton CRUIKSHANK & Co., Ld., Denny, N.B. - 
J. HOPKINSON & Co., Ld., Huddersfield 1-2 ton LAKE & ELLIOTT, Ld., Braintree - ° 
THE DAIMLER Co., Ld., Coventry - - 4} ton HOLCROFT’S STEEL FOUNDRY Co., » be. ” 
WOLSELEY MOTORS, Ld., Birmingham - 1-1 ton Bilston - . 
1-4 ton Ete. -s Ete., 
NEW ZEALAND GOVT. RAILWAYS = 1-1 ton And several repeat orders. 


a et ot et et et et et 
. Se 7 s 
wisi at ot OD et ot 





The “Stock” Oil-Fired Converter; Melting Position. 


SPECIALLY SUITABLE FOR LIGHT AND INTRICATE CASTINGS. 
AUTOMOBILE CASTINGS. CAST STEEL WHEELS. ETC.. ETC. 


This Converter Process approved by the Admiralty and War Office for the Manufacture of 


“A” QUALITY & FLUID PRESSURE STEEL CASTINGS. 
ALSO FORGED LYDDITE AND CAST STEEL SHELL. 
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“NOTES AND COMMENTS. 


The National Physical Laboratory. 


The annual report of this important institution 
has now been issued, and abstracts relating to the 
metallurgical section appear on another page. At 
the present time, when international turmoil has sent 
so many old-established ideas and customs overboard 
and shown more clearly than ever the dependence of 
industry on science and research, the National 
Physical Laboratory should receive the warm sup- 
port of all sections of engineering and industry. 
‘he day has gone when such institutions could pe 
regarded with easy unconcern as being of interest only 
to the man of academic mind; for of recent years 
the services to industrial progress that the Laboratory 
has rendered have stamped it as being a valuabie 
national asset. The greater is the pity that its 
operations should be at all hampered by financia: 
considerations. It will perhaps be recalled that in 
1914 steps were taken to bring the financial position 
of the Laboratory before the Government. A com- 
mittee was appointed, consisting of representatives ot 
the Royal Society and of the 'l'echnical Societies re- 
presented on the Board, to consider what form the 
action should take, and it was arranged that a 
letter should be sent to the Prime Minister by the 
President of the Royal Society asking him to receive 
a deputation to lay before him reasons for relieving 
the Royal Society from the financial responsibility 
involved in their control of the Laboratory and tor 
placing the committee in a position to carry out 
efficiently work urgently required, by granting in- 
creased support from public funds. A memorandum 
drawn up by the Executive Committee giving a 
statement of these reasons was presented to the 
Royal Society in May, 1914, and a letter approved 
by the President and Council was sent, along with 
the memorandum, to Mr. Asquith in July. The re- 
ceipt of the letter was acknowledged, but the out- 
break of the war has prevented further action. As 
regards the present position, however, the financial 
results of the year have been adversely affected by 
the war. From March to the end of June, 1914, the 
receipts for work done were considerably in excess 
of those for the corresponding three months of 
1913; during July, August and September there 
was a heavy fall, but since September, however, 
there has been a considerable recovery, and the 
result for the year is less unsatisfactory than was 
feared. At the same time, in view of the importance 
of the work it is doing and the relatively small cost 
of placing that work above the plane of financial 
worries, it is time a more satisfactory position was 
created by making the financial responsibility of the 
institution a national matter. 

We note that the Laboratory has been recognised 
by the Admiralty, and the staff have been notified 
that it is fully realised that in carrying out the great 
work of providing for the requirements of the Royal 
Navy, they are doing their duty for their King and 
country, equally with those who have joined H.M. 
Forces afloat and ashore. A large number of re- 
quests for advice and assistance have come from 
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both the Admiralty and the War Office, and there is 
no doubt that the help afforded has been of great 
value. In addition to the aeronautics work, the time 
of a number of the senior members of the staff hus 
been given almost entirely to war research, and the 
subjects of enquiry have been very varied. At a time 
like the present, when so many of our engineers and 
metallurgical etablishments are engaged on work of 
direct and urgent national importance, it would be 
a national economy if the activities of the Labora- 
tory could not only be maintained but largely in- 
creased ; for many establishments are now engaged 
on more or less unusual work, and we believe many 
of them would welcome access to some source of light 
and leading of a reliable nature, could it be readily 
obtained. We do not fear for the future of the in- 
stitution, for the present war has been a_ rude 
awakening to those who have in the past shown poor 
consideration for the welfare of research work. We 
cannot resume the old path of disregard, for the new 
conditions that are now being created will demand 
the proper utilisation of every national resource, and 
the research worker and scientist will then receive 
from industry the acknowledgment which he has 
earned 


A Year of War and the Effect on our Iron and 
Steel Trade. 


We have now concluded twelve months of the most 
violent international hostilities the world has ever 
seen, and it may be interesting to review the effect 
of the accompanying industrial upheaval on our iron 
and steel industries. The Board of Trade returns 
for the first six months of this year afford a good 
index to the position; the final month of the war year 
will be found to conform closely to its immediate pre- 
decessors as regards foreign trade. There was a 
popular idea at the commencement of the war that we 
would be able to swoop down on the world and 
‘capture German trade,”’ with very little effort; but 
the figures now published show that the conditions of 
industry have not been such as to allow the desired 
expansion. It is, of course, now understood that a 
vast amount of our national energy has had to be 
devoted to other matters than capturing German 
trade; but the figures of our foreign trade are not 
so poor as might reasonably have been expected as 
a result of the industrial conditions throughout the 
country. It may here be mentioned that although a 
balance of values of imports and exports of all classes 
of merchandise during the first six months of the 
last three years shows that the adverse trade balance 
during the first half of this year was about 
£194,000,000, the actual adverse balance is by no 
means as much, because our exports of merchandice 
are valued ‘ free on board at British port,’’ while 
our imports are valued “‘c.i.f.’’ or including charter, 
insurance and freight. There accordingly remains 
to be deducted from the balance the sums which have 
been earned as freights, the bulk both of our imports 
and exports having been carried in British boats. 

Coming to the iron and steel trade the accompany- 
ing table shows the exports of iron and steel since 
August last year. The average monthly exports 
since August have been 239,073 tons as against an 
average of 405,897 tons in the corresponding period 
of the previous year, and the average decrease 
of exports during the war period has been about 41 
per cent. If we assume the exports during Ju! 
to be much the same as the average of the previous 
three months we may expect our exports of iron and 
steel during the first year of the war to 
amount to about 2,900,000 tons. These ex- 
ports, while small compared with our total 
of 5,000,000 tons in 1913, are not so far 
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below those of the seven years 1898—1904, when 
our exports only averaged 3,370,000 tons annually, 
and in one of these years, namely, 1901, fell as low as 
2,812,000 tons. If we deal with values, we have only 
to go back to 1909 to find a half-year in which the 
value of our exports was much the same as in the 
first half of this year. 

As regards shell steel, no statistics, of course, are 
published of the exports of shells as such, but the steel 
rounds which constitute this raw material are in- 


Monthly Exports of Iron and Steel, including Scrap 


Decrease 
per cent 


Year. 
Month. 


-—- in 
1914-15. | 1914-15. 


1913-14. 
Tons. 
396,674 
394,849 
435,534 
430,113 
373,354 
467,449 


August 46.66 
September .. 
October 
November 
December 
January 
February 
March 

April . 
May.. 


June 272,000 





Average 239,073 





cluded. We exported in the first six months of the 
year 162,000 tons of steel bars to France, whereas in 
ordinary times our exports of bars thither are prac- 
tically negligible. Russia, it may be added, has ap- 
parently taken no shell steel worth mentioning, which 
is an indication that her own supplies of this material 
are adequate to her manufacturing capacity. Her 
main import has been the finished shell from the 
United States and elsewhere. So far as can be 
gathered from the returns, at least half of our ex- 
ports of iron and steel are at present going to India 
and the Colonies, which fact illustrates the immense 
value to us of this market. Without this demand 
our exports at the present moment would be most 
seriously diminished. 

Taking the imports of iron and steel, the follow- 
ing table gives the figures for each month since 
August last :— 

Monthly Imports of Tron and Steel, including Scrap. 
] 

Year. 

Month. 


Decrease 
per cent. 





1913-14. 1914-15. 


August . 
September .. 
October . 
November .. 
December 
January 
February 
March 

April 233,057 
May.. 201,600 
198,200 


Total 202,513 


It will be seen that while up to April last the 
imports had fallen 70 per cent. the last two months 
show different results, the imports, including scrap, 
having increased in June to 147,000 tons as against 
198,000 tons during the June of last year. The net 
imports during the half-year just ended are a little 
under 50 per cent. of those of the corresponding 
periods of 1913 and 1914. The increase of imports 
in the past two or three months has been brought 
about principally by semi-finished material from the 
United States. 
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The Open-Hearth and Basic-Bessemer Processes 
in the Minette District. 


The question has often been raised as to the reasons 
governing the wide adoption of the basic-Bessemer 
steel process in certain countries, while in other 
countries the basic open-hearth process has made such 
striking headway of recent years. In Great Britain, 
for example, while the production of basic-Bessemer 
steel has increased during the last twenty years from 
262,000 tons to 552,000 tons the production of basic 
open-hearth steel has increased from less than 80,000 
tons to 2,252,000 tons. In the United States the 
manufacture by the basic-Bessemer process ceased in 
1896, though the basic open-hearth produces over 
20,000,000 tons, or about 65 per cent. of the total 
output of steel. In Germany the product of the 
former process exceeds that of the latter, being now 
nearly 11,000,000 tons, as against less than 8,000,000 
tons for the basic-open hearth process, while in 
France the basic-Bessemer process produces twice the 
amount of the total open-hearth production, or about 
3,000,000 tons yearly. In Belgium, also, the con- 
verter is responsible for over 90 per cent. of the 
output of steel. These facts indicate that some con- 
sideration other than the respective merits of the 
processes from a purely technical standpoint governs 
the choice, particularly since the industries centring 
round the Minette ore district so preponderatingly 
favour the basic converter. A basic process is, of 
course, essential for the great majority of the iron 
produced in that district, on account of its hgh 
phosphorus content. 

This subject was discussed some months ago in a 
pre-war issue of ‘‘ Stahl und Eisen,’ by N. Schock, 
who gave some very interesting figures and facts 
showing the reason in question. In view of the 
interest now exhibited in those districts of France, 
Belgium and Germany embracing the Minette ore 
fields (now under German occupation) we append a 
translation of Herr Schock’s Paper :— 

The continued growtlr, as revealed by statistics, of 
the production of open-hearth steel in comparison 
with the acid and basic Bessemer processes is mainly 
due to (1) the increasing quantity of scrap available, 
(2) the fact that the choice of raw materials is not 
so restricted, (3) the output is greater per unit of 
pig-iron in the charge (a circumstance of some im- 
portance where pig-iron is high in price), and (4) in 
most cases the quality of the product is better. 

In Upper Silesia and Rhenish Westphalia the open- 
-hearth process is gaining ground continually, but in 
the Minette district the basic Bessemer process is 
almost exclusively employed, because pig-iron is 
cheap and of a quality specially adapted to the basic 
process. Some of the works are equipped with small 
open-hearth furnaces, partly for the purpose of using 
up the scrap produced in the works, and partly to 
satisfy the demand for high-grade steel; but the con- 
version of basic pig into open-hearth steel has only 
been tried experimentally with a 25-ton furnace 
(Hoesch process) at Diidelingen, and therefore not 
sufficiently to afford any reliable data on the rela- 
tive economy of the two processes. 

The chief problem to be solved in connection with 
the open-hearth process, working with hot-metal 
charges, in the Minette district is the elimination 
of the phosphorus in the pig and the production of 


phosphoric slag. In contrast to the converter pro- 
cess, the elimination of phosphorus in the open- 
hearth process begins very quickly at first whilst the 
charge is cold, but as the slag becomes very rich in 
phosphorus toward the end of the process dephos- 
phorisation practically ceases. Due appreciation of 
these facts has led to a division of the basic process 
of steel-making into two stages, the first starting 
with a charge high in phosphorus and aiming at 
the production of metal low in phosphorus, with a 
slag high in phosphorus and low in iron; whilst the 
second stage consists in working a charge low in 
phosphorus and -producing a dephosphorised metal, 
with a slag low in phosphorus (but, unfortunately, 
high in iron). There are several processes which 
may be considered in connection with this method 
ot working:—The Bertrand-Thiel process; the 
Hoesch process; the duplex open-hearth process 


Taste 1.—Working Data of the Hoesch Process at 
Works in the Minette District. 
CHARGE. 
Charge per metric ton of 
steel for a yield of 102% ot 
sound ingots. . 
g. 


Basici ron - eo 

Ferro-manganes ee 6 

Scrap oe ee ee 169 
Tate lke -» 981 


ORE PER METRIC TON OF STEEL. 
For preliminary period :— For finishing period :— 


40 Rolling-mill cinder . 
40 Poti. manganese ore . 


ORE ANALYSES, 
Fe. Mn. 

Per Per 
cent. cent. 


P. SiO, 
Per Per Per 
cent cent. cent. 
Swedish ore .. oo 0.2 0.75 6 2 
Minette si oo «6S 0.3 0.55 8 8 
Rolling-mill cinder .. 65 0.4 — 5 3 
Manganese ore ee 5 45.0 — 10 5 


Fe. Mn. CaO. P,0;. SiO, Al,O, MgO. S. 
Per Per Per Per Per Per Per Per 
cent, cent. cent. cent. cent. cent. cent. cent. 


65 60 43 17——s«:18.0 8 6 0.67 


H,0. 


tt v4 
Slag II.: 160 kg. 
p.t.steel .. 12 7.5 39 #7 


14.5 _ _ _ 
Cc. ya Mn. 8. 
Per Per Per Per 
cent. cent. cent. cent. 
Analysis of basic iron 3.3-3.5 1.75 1.15 0.93 
Analysis of inter- . 
-70 


mediate metal ee 0.30 0.33 —_ _ 
Analysis of steel 0.08 0.05 0.44 — 0.05 


Yield per one 25 tons. 

Froduction in 24 100 tons, 
Percentage yield os 102 per cent, 
(combination of tilting and stationary furnaces) ; 
the simple tilting furnace, and the Talbot process; 
but the author considers that the MHoesch pro- 
cess, the combination of tilting and stationary 
furnaces, and the intermittent tilting furnace 
process, are the most suitable for working basic iron. 
The Bertrand-Thiel process was tried at the Hoesch 
steel works, but owing to practical difficulties ex- 
perienced in carrying out the original process, a 
modification known as the Hoesch process was intro- 
duced in which the charge was worked in the one 

B 


Per 
0.45 


hours 
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furnace throughout. The results of working trials 
with this process at Diidelingen and Hoesch, using 
a 25-ton and a 30-ton furnace respectively, are given 
in Tables I and II. 


Taste I1.—Working Data from the Hoesch Works. 


CHARGE. 
Charge per metric ton of stee! 
with a yield of 104.42 per 
cent, of sound ingots ~~ 


g. 
Basic iron e- 720 


Ferro-manganese 
Scrap oe 


Basic iron - 
f erro-manganese 8 
Scrap .. ee 230 


Total .. -» 958 


Tota 


ORE ANALYSES, 
Fe 


b> Mn. P. 
Per cent. Per cent. Per cent. 
Ore per ton of steel, 217.5 per cent.:— 
Swedishore .. ee oe ° 
Rolling-mill cinder .. on 
Roasted Siegerland spathic ore 


0.20 1.50 
0.57 0.02 
8.21 0.06 


Fe. Mn. CaO. P,0;. SiOz. : MgO. S58. 
Per Per Per Per Per > Per Per 
cent. cent. cent. cent. cent. cent. cent. cent. 
41.91 0.36 


40.13 0.44 


Slag I.:126kg. 
; R 4.63 4.76 


* 14.10 


23.95 


11.0 
13.2 


2.10 7.20 


p.t. steel 8.54 7.47 2.99 7.50 
Cc. 3 Mn. Si. s. 
Per Per Per Per 
cent. cent. cent. cent. 
3.20 1.05 0.41 0.084 


0.36 _ 
0.44 — 


Analysis of basiciron .. 

Analysis of inter- 
mediate metal 

Analysis of steel 


1.95 
0.07 


0.07 
0.055 


Yield per charge .. oe 
Production in 24 hours .. 
Percentage yield .. 


29.570 tons. 
-. 119,474 tons. 
- 104.42 per cent, 


If the metal balance-sheet be drawn up by enter- 
ing as income on the one side the charge per ton of 
yield, together with the iron added as ore, and on 
the other side, as outgoings, the losses sustained by 
the elimination of silicon, manganese, carbon, phos- 
phorus and sulphur contained in the charge, together 
with the iron oxides lost in the slags, the yield (ton), 
and an uncontrollable balance of loss, it will be found 
that this item of loss—due to loss of iron through 
the overflow of slag, losses in charging, tapping, 
casting, and through impurities in the added scrap 

amounts in Table I to 2.8 per cent., and in 
Table II to 0.8 per cent. In fact, the highly phos- 
phoric slag at the first-named works contained 
numerous granules of iron; and since the acid and 
basic slags had to be stored side by side, it was 
difficult to keep them separate, so that error very 
probably arose. 

Another difference in the methods employed at the 
two works consists in the ore additions. At Hoesch 
good phosphoric Swedish ore is mainly used; 
whereas at Diidelingen inferior ores were tempor- 
arily tried on account of the high price of Swedish 
ore. The difference in cost through using cheaper 
ore is, however, small, the Minette giving more, and 
therefore poorer, slag. Rolling-mill cinder, though 
not producing this effect, has the drawback of fusing 
in lumps when added to the charge, thus setting up 
a violent reaction, corroding the ports and arch, and 
frequently causing iron and slag to overflow the door 
sills. This experience with poor ore proves that, 
even in the Minette district, the best ore for the 
open-hearth process (at least, for the preliminary 
stage) is Swedish ore low in silica and as rich as 
possible in iron and phosphorus. In that district 
such an ore (iron 60-64 per cent., phosphorus 1.5 per 
cent.) costs at least 28s. per ton. For the finishing 
stage it is preferable to take a non-phosphoric ore; 
and in this stage, moreover, rolling-mill cinder can 
be used with less disadvantage. In harmony with 
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the higher-grade ore additions, the first slags at 
Hoesch are higher in phosphoric acid than those at 
Diidelingen, though it will probably be difficult to 
maintain a constant standard of 24 per cent. of 
phosphoric acid in the ground slags. 

The main feature of the Hoesch process is the 
intermediate pouring. Whilst this operation would 
appear to provide all the conditions needed for the 
complete utilisation of the phosphorus, this is not so 
in reality. Firstly, after pouring off the preliminary 
charge, the whole hearth remains covered with a thin 
layer of slag; and since it is impossible, without 
considerable loss of iron, to remove all the slag from 
the ladle, a certain proportion (15-20 per cent.) is 
necessarily returned to the furnace along with the 
charge. Out of the total phosphoric acid contained 
in the materials of the charge, 66-70 per cent. is 
recovered in the valuable slag from the first stage, 
and 30-34 per cent. in the inferior final slag. In 
the basic process 88-90 per cent. of the phosphoric 
acid in the charge is recovered in the slag. The 
residual slag in the Hoesch process also increases the 
difficulty of finishing off the charge, especially when 
hard steel is made, owing to the risk of re-phosphori- 
sation. Again, the basic character of the final slag 
must be the more pronounced as the phosphoric acid 
content increases—a circumstance which, in the case 
of soft metal, may reduce the fluidity and also cause 
the metal to rise in the ingot moulds. 

Compensation for the relatively low co-efficient of 
utilisation of the phosphorus content in the open- 
hearth furnace is afforded by the possibility of in- 
creasing the phosphorus percentage of the charge by 
the addition of phosphoric ores, and thus producin 
@ valuable high-grade slag. Thus, for instance, 26 
per cent. of phosphoric acid can be obtained in the 
slag by adding 114 per cent. of an ore containing 
1} per cent. of phosphoric acid, whereas if a non- 
phosphoritic ore is used, the percentage will be only 
about 173 per cent. 

Other drawbacks resulting from intermediate 
pouring are (1) increased work for the furnace men 
and eranes; (2) frequent losses of iron through the 
violent reaction in the ladle, which can only be pre- 
vented by the addition of ferro-silicon or aluminium ; 
and (3) loss of time and heat, the gas having to be 
shut off for 5-10 minutes while the tap-hole is being 
closed and the furnace repaired, whilst the metal 
remains 20-30 minutes in the ladle and its tempera- 
ture sinks 50-100 deg. C., a loss which has after- 
wards to be made good in the furnace. The losses 
of metal and heat are inversely proportional to the 
weight of the charge, and consequently the process 
is more restricted to large furnaces than is the ordi- 
nary open-hearth process. 

The duplex open-hearth process consists in com- 
bining a group of large, tilting, heated mixers with 
one of stationary furnaces. It is used, for example, 
at the Georgs-Marienhiitte on a pig-iron contain- 
ing 0.6 per cent. of phosphorus, but up to the present 
has not been tried for basic iron. The plant com- 
prises two tilting Wellman furnaces (150 and 250 tons) 
and five stationary 45-ton furnaces. The two mixers 
serve three open-hearth furnaces and are heated with 
blast-furnace gas, ordinary producer gas being used 
for the open-hearth furnaces. The ore additions are 
5-6 per cent. in the mixers and 11 per cent. in the 
furnaces. About 30-35 per cent. of the impurities 
to be eliminated are got rid of in the preliminary 
stage. The advantages of this process as compared 
with the Hoesch process are (1) a purer charge for 
the open-hearth furnaces, since no highly phos- 
phoric slag is introduced, and the mixer charges 
can be poured free of slag; (2) the slag and metal 
from the mixer pour more quietly, and therefore the 
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loss of metal is smaller and the slag grinds better; 
(3) the loss of temperature in the intermediate metal] 
is smaller; and (4) it is possible to replace a portion 
of the producer gas by blast-furnace gas. 

With basic iron, however, the mixer output would 
be very different, since the ore addition would have 
to be increased to 15 per cent. and the lime to 6. or 
7 per cent., whilst the slag produced would amount 
to about 17 per cent. of the weight of pig-iron in 
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For working impure charges the use of tilting 
furnaces, running intermittently, suggests itself, but 
they are very costly to build, though they facilitate 
the removal of slag, are easy to repair, and are free 
from the difficulties attending the opening of the 
tap-hole in stationary furnaces. They also enable 
a charge to be divided, so as to furnish two grades 
of metal, and facilitate the addition of molten ferro- 
manganese in the ladle, thus preventing re-phos- 


Taste IIIl.—Proportions of Charge, Yield, and Production in Working 1,200 Tons of Basic Iron. 


Yield 0 
Loss on balance 


Production 

Price 
8 

Basic iron ° 

Ferro-manganese 


Swedish ore .. a 
Manganese ore (50°) 
Cinder from works’ mill 
Bought cinder 


Total for ore 


Total, ore and metal 


Lime ° 
Fluorspar 


Total 





Coal .. ae ae aii -” ~— re jh ae 
Coke, wood, graphite, &c. .. hs ae oan oe i - 





28.00 
42.00 
15.00 
17.00 


per ton. 


44.00 
200.00 


12.00 
25.00 


19.00 


Chrome ore .. 6s os 
Refractory material for furnace 
Refractory material for working .. 3 
Dolomite and tar, including wages, power, «c. 


Total 


Steam, current, and gas 3 as 
Tools, spare parts, store charges 
Direct wages and salaries 

Other operations, wages and mat 
Ingot moulds oa a 


Total outgoings 


erials 





Credits :-— 


Slag 


65.00 


20.00 


23.85 


Steam, by utilisation of waste heat 


Total 
Cost of production (excluding general ex 
repairs, royalties, depreciation, &c.) .. 





penses, heavy 


Cost of production. 


Basic-Bessemer process without 


Pig-iron and ore process 
scrap. i 


without serap. 


Per cent. 
89.5 
abt. 
Tons. 
1,080 
Per ton 
of Yield. 
kg. 
1110 
6.5 
1116.5 


Proport’l Total 
value. value. 


Proport’l Total 
value. value, 


Per ton 
of Yield. 
48.84 — 

1.30 - 


8. 8. 
39.91 
1.20 - 


41.11 
4.90 
0.75 
0.30 
1.82 


50.14 


(odd 


0.065 
1.80 
0.35 
0.70 
2.915 
0.20 
0.50 0 
1.50 1.50, 
1.00 1.00 
0.50 0.50 


-20 
50 


61.805 


163(18.8° 
187 


56.945 


Differences in the cost of proluction of basic-Bessemer and open-hearth steel per ton with pig-iron costing :— 


40s. perton = 
42s. per ton 
44s. per ton 
46s. per ton 


the charge. On the other hand, the output of the 
open-hearth furnaces would be higher, a 75-ton fur- 
nace producing 400-450 tons of steel, and therefore 
requiring a 250-ton mixer for each. It would there- 
fore be necessary to install an ordinary mixer plant 
as well, which would entail additional outlay, whilst 
the use of blast-furnace gas would be inadequate 
for heating. 


5. 


78s. 


= 5.37s. 
= 4.97s. 
4. 


56s. 


phorisation and economising ferro-manganese. In 
comparison with the Hoesch process, the tilting fur- 
nace dispenses with transferring the charge and its 
attendant losses of heat and metal, extra work on 
the cranes, etc.; whilst by tilting the furnace back- 
ward the risk of the slag overflowing in the active 
stage is prevented. 

With the converter about 80 per cent. of the total 

B2 
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slag can be removed without loss of iron; but the 
conditions are more favourable in the tilting furnace, 
the mouth being of more suitable shape, whilst the 
slag retains its fluidity better and the operation can 
be repeated if necessary. The tilting furnace is thus 
admirably adapted for working charges of basic hot 
metal, for which purpose a number of 50-75-ton fur- 
naces have recently been set up. The results are 
said to be satisfactory, but no details are yet avail- 
able. 


Taste I1V.—Proportions of Charge, 
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least 1 per cent. in the ground slag, whilst the 
weight of the slag is 3-3} times that of the steel pro- 
duced, it’ is evident that the phosphoric acid is 
considerably diluted. The Wellman furnace also pro- 
duces a slag containing only 12-13 per cent. of phos- 
phoric acid. 

Before examining the claims of the basic and open- 
hearth processes in detail, reterence may be made to 
the relative requirements of the basic and open- 
hearth processes with regard to the blast furnace on 


Yield, and Production in Working 1,200 Tons of Basic Iron and all the 


Rolling-mill Scrap. 


Basic-Bessemer process. 


Scrap and pig process. Pig and ore process. 





Yield 





Loss on balan-e 


Per cent. 
89.5 


al t.0.6 
Tons. 


Per cent. 
96 


1.6 
Tons. 


Per cent. 
107 
0.8 

Tons. 


Production 


1,063 159 


1,484 





Price 


Charges :— per ton. of yield. 


Perton Prop’t’l 
value. 


Per ton 
of yield. 





Total 
value. 


Total Perton, Prop’t’l 
value. ofyield. value. 


Prop’t’l 
value. 





8. kg. 
44.00 1,090 
56.00 20 


200.00 6.5 


Basic iron 
S:rap «e 
Ferro-manganese 


Total P o< oe we ee — 
Price pertonofcharge  .. as ee at — 
Price per ton of scrap and pig — 
Swedish ore .. - 
Manganese ore (50%) 


Cinder from works’ mill 
Bought cinder 





1116.5 





28.00 — 
42.00 
15.00 
17.00 


Total for ore a on ae ys —_ 


Totalfor ore and metal .. a 7 —_ 





50.38 


kg. 8. % kg. 8. 8. 
260 | s 813 35.77 
767 i 115.6 6.47 
9 6 1.20 


934.6 


ay 43.44 
— a. 
— (44.21) 








Lime 


12.00 
Fluorspar 


25.00 
Total ae va na as a — 


Coal .. ee ed ee 
Coke, wood, graphite, &c. .. 


Total 








19.00 








Chrome ore .. ee oe os 

Refractory materials for furnace R 
Refractory material for working ‘ai ia 
Dolomite and tar, including wages, power,&c. .. 


Total 








Steam, currentand gas .. oe 
Tools, spare parts, stores charges 
Direct wages and salaries . . ee 
Other work, wages and materials 
Ingot moulds ov - ee 





=) 


ZSSSe 


38 | 
2 1111 8 


erwss 
SSssn 





Total outgoings 


| 
o 
= 
ua 
oS 





Credits :— 
Slag .. ee 


Steam by utilisation of waste heat 


| 145 
(18.5% 

_ 165 
(6.9%) 





Total 





Cost of production (excluding general ex- 
penses, heavy repairs, royalties, deprecia- 
tion, &¢.) ee ee ee ee oe 


The Talbot process is not much in use on the Conti- 
nent except in Austria-Hungary, and in the author’s 
opinion is not suitable for basic iron by reason of 
the low-grade slag produced. According to Petersen, 
the slags from pig with 1.8-2 per cent. of phosphorus 
contain only 10.5-14.3 per cent. of phosphoric acid, 
and as the impurities lower the percentage by at 





52.22 _ _ 


67.28 58.00 








ys 
Average, 67.28 


the one hand and the steel furnace on the other. 
In the open-hearth furnace most of the manganese 
in the charge passes off in the phosphoric slag, and 
more has to be added during the finishing stage. 
Consequently, there would seem to be no need to 
incur the (slight) expense of producing a basic pig- 
iron with the usual 1-1.3 per cent. of manganese. 





On the other hand, unless manganese be added to 
the blast-furnace charge, Minette ore furnishes an 
iron with 0.12-0.20 per cent. of sulphur, which is 
very difficult to eliminate and endangers the quality. 
If the blast-furnace charges be worked at a higher 
temperature in order to eliminate this sulphur, the 


Basic process. 


Price 
per 
ton, 


Charges. 
of yield. 
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Perton Prop’t’l 
value. 
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the basic and open-hearth processes, one may take 
the case of a blast-furnace output of rather more 
than 1,000 tons per 24 hours, so that the steel works 
has to deal with about 1,200 tons of pig-iron per 
day. It may also be assumed that the rolling-mill 
plant will turn out from the crude ingot 85 per cent. 


Scrap and pig process. | Pig and ore process. 


Total 
value. 


Total 
value. 


Perton Prop’t’l 


Per ton Prop’t’! Total 
ofyield. value. 


of yield. | value. value. 





8. kg. 
40.00 1,090 
56.00 20 

200.00 6.5 


Basiciron .. 
Scrap ee ee 
Ferro-manganese —.. 


8. kg. 8. 8. 
_ 260 10.40 

_ 767 42.95 

—_ 9 1.80 


kg. 8. 
813 32.52 
115.6 6.47 

1.20 





Total wae ae 
> aa oe 2s an ae es “s — —_ 
Total, ore and metal as ais — oe 
Cost of production, excluding general 
penses, &c. ‘ as sa ae 


- 55.15 
— 0.525 


— 40.19 | — 
6.73 | 





50. 





Basic iron 
Scrap ea 
Ferro-manganese 


Total 





Ore 





Total, ore and metal a se 
Cost of production, excluding general 
penses, &c. oe - - on 


260 
767 
9 











Basie iron 

Scrap ee 
Ferro-manganese 
Total _ we a - es — 


44.00 
56.00 
200.00 





Ore 





Total ore and metal ys ak 
Cost of production, excluding general 
penses &c. ee oe es os 





54.18 





Basic iron 
Scrap ee 
Ferro-manganese 


Total 





Ore 





Total ore and metal | 
Cost of production 


excluding general ex- 
penses, &c. a4 ae ae me 


260 11.96 
767 42.95 
9 1.80 


| —| 656.71 


0.525 


56.14 














Basiciron .. 
Scrap wi 
Ferro-manganese 


Total 





Ore . ee ee 
Total, ore and metal “< 
Cost of production. excluding 
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penses, &c. e ee ah 


260 11.44 

767 38.35 

9 1.80 

51.59 
_ 0.525 


| 
| 





= 
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Basiciron .. 
Scrap ow 
Ferro-manganese 


Total oe we oe 
Ore .. ee oe eo 





Total, ore and metal a is —- 
Cost of production, excluding general ex- 
penses, &c. os on 


ee * * 


coke consumption is increased and the iron is high 
in silicon, which means increased cost of production, 
and therefore there is no real saving in cutting down 
the manganese. 

In comparing the relative cost of production by 





of finished products, 12 per cent. of scrap, and 2 
per cent. of rolling-mill cinder. Both processes are 
supposed to work hot metal exclusively. An up-to- 
date basic plant, with a ferro-manganese consump- 
tion of 14} Ibs. per ton, and a yield of 89-90 per 
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cent., will require 1.110 ton of basic pig per ton of 
steel, and produce about 1,080 tons of soft steel. 
The rolling-mill plant will turn out 918 tons of 
finishéd products, 130 tons of scrap, and 22 tons of 
rolling-mill cinder. 

An open-hearth plant (pig-iran and ore process) 
consuming 13} Ibs. of ferro-manganese per ton, 
a theoretical yield of 1119.5 per cent., and requires 
0.907 ton of basic iron per ton of soft steel, pro- 
ducing about 1,300 tons of steel per day. The roll- 
ing mills will turn out 1,105 tons of finished pro- 
ducts, 156 tons of scrap, and 26 tons of cinder. This 
extra 20 per cent. of steel, as compared with the 
basic process, is due to the consumption of about 400 
tons of ore, and to give the same production the 
basic plant would need a much larger blast-furnace 
plant. If the available supply of Minette ore can- 
not be increased, then the larger productive capacity 
of the open-hearth furnace becomes an important 
factor; but if the blast-furnace plant can be en- 
larged, and the output of the basic furnace plant 
correspondingly increased, the value of the increased 
productive capacity depends mainly on the relative 
prime cost of installing either process. 

It is the usual practice to build basic steel plants 
for a much larger output than is required for the 
time being, and subsequent extensions are compara- 
tively cheap. This practice is in direct contrast to 
that where open-hearth plant is concerned, and any 
extension means extra furnaces and buildings at con- 
siderable outlay. 

A basic steel plant for 1,500 tons a day, with two 
mixers, five converters, gas blowers, etc., will cost 
up to £250,000; whilst the cost of an open-hearth 
plant, with eight 75-ton furnaces, will amount to 
nearly £280,000; so that the greater producing 
capacity of the latter plant is largely counter- 
balanced by the higher prime cost. 

With basic pig valued at 44s. per ton and ferro- 
manganese at £10, the author gives the cost of one 
ton of steel by the basic process, without scrap, as 
52s., and that by the open-hearth process as 57s., 
the difference increasing to 5s. 9d. when the pig 
costs 40s., and diminishing to 4s. 6d. with pig at 
46s. In both cases it is assumed that all the pouring 
waste is worked up again, that only soft steel is in 
question, and that the plant is of the most modern 
type. The basic plant would have larger converters, 
a gas blower and an electro-magnetic separator for 
recovering iron from the dross; whilst the open- 
hearth plant would be equipped with 70/80-ton fur- 
naces and steam-raising plant for the gas producer 
and for utilising waste heat. 


has 


The considerable differences in the cost of produc- 
tion mentioned above cannot be made up by any 
difference in the quality of the product or in the 
prime cost of the plant. Given, however, pig-iron 
at 2% cost of 54s., and assuming the price of coal to 
be 30 per cent. higher than estimated (19s.) and 
Swedish ore 20 per cent. cheaper than the cost (28s.) 
in the Minette district. then the difference in the 
cost of production by the two processes would dis- 
appear. These conditions exist approximately in 
Westphalia, and explain why the open-hearth process 
is extending in that region. 

As a rule the pig-iron and ore process is worked 
with a certain proportion of scrap, even if none is 
purchased from outside; and it is also customary to 
work up as much serap as possible (about 2 per cent.) 
in the basic converter, the remainder being treated 
in a small open-hearth plant, working charges of 
25 per cent. of hot basic metal and 75 per cent. of 
scrap. Under these conditions, with pig-iron at 44s. 
per ton the cost of a ton of steel by basic Bessemer 


is 52s. 3d., or if the residual scrap be worked 


up in an open-hearth furnace, 54s. 2d., whilst with 
the open-hearth process the cost is 58s. Consequently, 
with the prices prevailing for pig-iron, ore and coal 
in the Minette district, there is a considerable advan- 
tage in favour of basic Bessemer, and this pro- 
cess will therefore be the most suitable so long as nu 
extensive changes occur in freight rates, and unless 
special requirements are made in respect of the 
quality of the product. 








EFFECT OF METHOD OF CRUSHING ON THE 
ASH OF COKE.—Before a meeting of the Institu- 
tion of Mining and Metallurgy recently, Mr. F. A. 
Eastaugh, Associate, read a brief paper on this sub- 
ject, in which he stated:—Strange discrepancies be- 
tween the amount of ash found by the sellers and 
buyers in the same consignment of coke were brought 
to my notice, and as these differences were believed 
to be due to the method of preparing the samples, 
experiments were conducted on the subject. A parcel 
of metallurgical coke was taken and four samples 
prepared by different methods for the determination 
of ash, the samples being numbered 1, 2, 3 and 4, 
No. 1 was broken by means of a wooden mallet on a 
block of wood, reduced in size by quartering, and 
then ground in a stone mortar to pass a 60-mesh 
screen; No, 2 was broken on an iron plate by means 
of a steel hammer, quartered, and reduced to 60- 
mesh on a bucking plate; No. 3 was broken in the 
same manner as No. 2, but the final grinding was 
done in a hand Weatherhead mill; No. 4 was passed 
through a Taylor crusher, and ground in a Braund 
disc mill. Two-gramme lots were taken from each 
dried sample and burnt simultaneously in the same 
muffle in porcelain crucibles. As soon as all carbon 
had been burnt it was noticed that the ashes differed 
in colour. No. 1 was almost white, but 2, 3 and 4 
were dark brown. Duplicates were practically identi- 
cal, mean results only being here given:—No. 1, 
0.3558 gramme or 17.79 per cent. ash; No. 2, 0.4156 
gramme or 20.78 per cent. ash; No. 3, 0.3916 gramme 
or 19.58 per cent. ash; No. 4, 0.3650 gramme or 
18.25 per cent. ash. The amount of iron oxide 
(Fe,O,) in the ash was 0.0093 gramme in No. 1, 
0.0746 gramme in No, 2, 0.0432 gramme in No. 3, 
and 0.0321 gramme in No. 4. It was assumed that 
the amount of iron found in the ash of No. 1 was a 
natural constituent of the coke, and so that amount 
was taken from the other results and the difference 
subtracted from the total ash. This gave results as 
follows :— 


Percentage of ash. 


sf 
Corrected. Uncorrected. 


78 17.79 
2 20.78 
19.58 

18.25 


The object of the work was to find the true ash con- 
tents of the coke, and, assuming that the sampling 
was not at fault, No. 4 seems to be the best result. 
No. 1 must have gained a little from the stone mortar 
and No. 4 probably gained less than 2 and 3, as the 
dise crusher is very easily cleaned and was nearly 
new. 


BRITISH FOUNDRYMEN’S’ ASSOCIATION.— 
By the kind permissjon of the principals, a visit was 
paid to the Dove Marine Laboratory, Cullercoats, on 
Saturday, July 24, by the Newcastle-on-Tyne Branch 
of the British. Foundrymen’s Association. The whoie 
of the institution was open for inspection, and infor- 
mation was given on all exhibits and specimens. An 
interesting general lecture also was given on “ Sea 
Fishing and Marine Life, etc.,’? by Mr. B. Storrow, 
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Scum and Methods Adopted to Obtain a Minimum. 


By F. Andrew. 


The term scum is applied to that substance which 
appears on the upper surface of castings as dull 
patches in contrast to the cleaner and brighter por- 
tions. It is principally found in close proximity to 
the place where the metal enters the mould. This 
scum is distinct from mould dirt resulting from a 
scab, or loose sand left in the mould, and also from 
the scum which usually floats on the top of the shank 
or ladle. It is probably of a similar character to that 
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Fig. 1. 


which is constantly rising to the surface of the metal 
in the shank, but the distinction is given to prevent 
confusion between scum drawn down the runner, and 
scum formed in the mould by the cutting action and 
agitation of the metal as it enters. Various explana- 





tions are given for its appearance, but generally it 
is put down to bad skimming or mould-dirt, and 
though kish, or separated carbon, is sometimes sug- 
gested as the cause, the average foundry very seldom 
sees any of this substance, except in the pig-iron, 
generally in the sows and in very small quantities. 
The writer’s contention is that no matter how clean 





Similar difficulties occur with manganese-bronze, 
aluminium, aluminium-bronze, and other metals, and 
the remedy as applied to these is to get the metal 
into the mould as quietly as possible, in this way 
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avoiding the exposure of several fresh surfaces of the 
molten metal to the atmosphere, and preventing ex- 
cessive oxidation: This oxidation produces a film, 






































excess of which, when accumulated, will produce a 
flaw, and cause the castings to leak when subjected 
to pressure tests. To obtain a quiet entry of the 
metal into the mould, it is made to traverse long 
channels or gates before entering the mould proper, 
this overcoming the agitation caused by the fall from 
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the mould, or how well the metal is skimmed, there 
will always be this scum present unless the casting 
is small and filled immediately. The cause of exces- 
sive scum is the abnormal agitation of the metal by 
badly-designed runners. The composition of the 
metal is also influential in its formation, but, given 
similar metal, that casting which is filled quickly and 
with the least agitation will show the least scum. 


the runner-box to bottom of down-runner, the 
channels being provided with dummies or risers to 
take scum formed by this agitation, which, if the 
down-runner and in-runners are so proportioned as 
to be kept full, occurs only at the beginning of 
pouring. 

If such methods were employed as far as practic- 
able in the iron foundry, when making castings re- 








424 


quiring freedom from scum on the upper surface, 
success would be more frequent, and as a result the 
excessive allowance often made for machining, to get 
below the scum, could be dispensed with, to the ad- 
vantage of the life of wearing parts of machinery and 
decreased cost of metal. 


A moulder when making more than one casting in 
a box often cannot put a separate down-runner to 
each casting, and frequently runs one casting out of 
the other, the casting of least importance receiving 
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the first metal being supposed to act as a skimming 
gate. The real purpose served is the checking of the 
agitation and rushing of the metal; the latter rises 
steadily in the mould furthest from the down-runner, 
oxidation being confined to the upper surface and 
forming a thin film, which protects the metal below, 
and remains at the top, so thin as to be no detri- 
ment to the casting. 

In making tables for planing machines it is the 
practice of at least one shop to lay the pattern on a 
bed with a slight slant, the gates supplying the metal 
being fitted at the lowest end. The amount of slope 
is about 1 in 30. The joint on which the top box 
rests is level, causing a lift gradually increasing in 
depth as the runner-end is approached. One reason 
given for slanting the bed is that any dirt entering, 
or already in the mould, will rise to the higher part 
of the mould and escape through large risers pre- 
pared for it at the upper end in the joint, sometimes 
almost the width of the casting. Another is that 
there is less tendency to scab near the runners than 
where the metal is constantly dashing over one part 
for a comparatively long period till the bottom is 
covered. The first reason is not a good one, as the 
small amount of slant would not be sufficiently effec- 
tive to allow dirt or scum to rise, and such scum 
would have a tendency to cling to the surface, with 
no great force behind it, this even occurring on the 
vertical sides of moulds occasionally; the second 
reason appears to be nearer the truth, but there is 
also another, viz., that the metal rises quietly with- 
out rushing, the first metal preventing the rush of 
that which follows, the whole rising gradually. In 
flat pouring a mark may be caused by a quantity of 
metal rushing in one direction and cooling somewhat, 
so that when more metal enters it will not unite with 
it and actually leaves a joint in the metal. In the 
case of beds having large oil trays on the side this 
may cause a hole, due to metal coming in at two 
different positions on the tray and encircling a quan- 
tity of air which is unable to escape before the metal 
solidifies. This, however, does not occur in pouring 
the mould in an inclined position. 


Granted that a mould is clean and capable of 
standing the heat of the metal, and that a deep 
runner-box provided with stops is used, where can 
the scum (which is always present in greater or 
smaller quantity) come from if not from the oxida- 
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tion of the metal by exposure through agitation? 
Certainly, if the mould is not sufficiently refractory 
to stand the heat, any part on which the metal is 
constantly playing will show a roughness, with a cor- 
responding amount of dirt in some other part of the 
casting. 

Wherever possible the bad effects of the scum are 
avoided by casting work with the face down which 
has to be machined; but when this is not possible, 
due to upper and lower faces being machined, the 
places where the scum is most likely to be formed 
(near the runner) are studded closely with sprigs 
which project almost across the wall of metal, and 
these serve to hold the scum while the metal rises. 
It is obvious that this method will not apply where 
castings are subjected to pressure tests or are 
machined up the sides, and in such cases hot metal 
and extra thicknesses on the upper face are the 
remedies applied. 

This scum is found in all castings of any size, prin- 
cipally under projecting parts of the mould, and 
may many times not be visible till machined at that 
part. 


Figs. 1 to 8 are examples of methods previously 
referred to, all more or less effective in producing a 
minimum of scum or retaining it in less important 
parts of the casting. Fig. 1 shows a small slide valve 
for a steam engine cast with machined face upper- 
most and run out of an unimportant casting, a plain 
flange, which retains the greater part of the scum 
in the part marked S. Fig. 2 shows the method 
adopted for casting a flat disc about 250 Ibs. in 
weight, machined all over, having also to stand a 
high pressure test. The moulding box is laid on a 
slanting bed. Fig. 3 shows the method of casting a 
planing-machine bed, vees uppermost, weight about 
2,500 Ibs. Fig. 4 shows two views of the end of the 
mould for a large bed-plate about 20,000 Ibs. in 
weight, with the position of the runners and the posi- 
tion of the scum in almost every casting, as at S, 
especially under the sand projection running along 
the end of the bed. In this case the better plan 
would be to cast the end plain, as shown by dotted 
line, and thus allow the scum to rise to the top, 
where its presence is of less importance. 

Fig. 5 
(WN) in 


shows the method of placing wire nails 
a core and projecting across the wall of 
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metal to hold the scum rising from the flat runners 
below, and prevent its reaching the U-shaped facing 
above; weight about 16,000 Ibs. Fig. 6 shows an 
arrangement of runners to run four small castings 
about 6 lbs. in weight each. This method looks rather 
complicated, but has proved most successful after 
trying almost every kind of skimming-gate, the cast- 
ings requiring to be very clean. The reason for the 
success in this case is the effect which the tortuous 
channels have in steadying the metal, which enters 
at the centre and leaves finally as shown by the 
arrow-heads to the castings. Fig. 7 shows a small box 
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rail machined on all sides and on the narrow facing 
running round the top. The plan depicts the part 
of the mould over the runners taken away, to show 
the position of the in-runners relative to the well of 
the runner ; weight 200 lbs. 

Fig. 8 is an enlarged section of the runner used 
in Fig. 2. The metal enters the well W by metal 
inlet MI, and almost immediately fills the bottom of 
the horn-shaped runner of oval section. When the 
metal reaches the height of the dotted line DL skim- 
ming becomes unnecessary, as no dirt entering by 
metal inlet MI can pass into the mould, but merely 
floats in the well, which never drains, even should 
pouring be stopped for a time, and the clean metal 
rises with a minimum of agitation and fills the 
mould. 

In the case of cylindrical castings such as rolls, the 
practice of running the metal in at a tangent is a 
good one, as the amount of agitation is not great, the 
swirling motion imparted to the metal being more 
effective in keeping any scum present moving than 
any other. In the case of steam cylinders and simi- 
lar castings of comparatively thin section, with 
brackets, steam chests and port cores interfering with 
the cylindrical character of the mould, the swirling 
effect cannot be obtained so perfectly, and there is 
a likelihood of carrying the scum to a position detri- 
mental to the casting. The practice with these is 
to pour a quantity through bottom gates, and the 
remainder through the top, the top gates being 
sometimes slanted to give a swirling motion, but in 
a great many cases with cylinders of large size; and 
even cast with good hot metal, failures occur due to 
a dirty bore in an otherwise’ perfect casting. 
Wherever possible a series of gates should be placed 
at intervals up the sides of the casting, one down- 
runner supplying two or three, and each gate in- 
clined from the casting tothe down-runner. If each 
gate is made larger in sectional area than the down- 
runner the metal will enter through the lower ones 
till that in the casting reaches a higher level. As 
the pouring proceeds, stops covering down-runners 
supplying gates at a higher level should be removed 
until the mould is filled. By this method there will 
be less agitation of the metal and a better chance of 
the scum rising to the top, without forcing it into 
some part of the mould from which it cannot escape. 

Along with the scum there is always a quantity of 
oxide of iron which appears to become reduced by 
the carbon present in the iron, while the metal is 
in a semi-solid state, so that gas is formed, which 
would account for the small gas holes generally 
present with scum. The writer remembers a case of 
scum formation and gas holes due to a somewhat 
similar cause. A piece of sheet iron 2 in. in width 
and } in. thick was bedded in the face of the side of 
a mould. The surface of this iron was covered with 
a scale of oxide of a bluish colour, usually present 
on such iron when new. The casting was broken up 
to examine the effect, and it was found that the 
heat had allowed the carbon present in the metal of 
the casting to reduce the whole of the oxide scale, 
leaving a bright metallic surface on the wrought 
iron, the gas formed by combination of the carbon 
with the oxygen from the oxide scale causing a series 
of cavities extending to the top of the casting. The 
metal had not retained its fluidity sufficiently long 
to enable the whole of the gas to escape. Scum was 
also present, and as the mould had been thoroughly 
dried in the stove and was still hot when cast, the 
cavities could not have been caused through con- 
densed steam. This is also the probable cause of 
failure when using chills time after time, the scale 
of oxide occurring on the face creating an effect as 
bad as the sponginess they are expected to reduce. 
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An Ancient Example of Hardened 
Steel. 


At a recent meeting of the Faraday Society, the 
President, Sir Kopert Haprietp, F.R.S., in the 
course of an address, said :— 

I should like to show a specimen of steel of un- 
usual value and interest, bearing as it does upon the 
title of our subject, ‘“‘The Hardening of Metals.” 
This specimen is probably the first to be exhibited 
in modern times of an ancient piece of high-carbon 
steel which has been hardened by quenching. The 
following is the analysis of its composition : —Carbon, 
0.70; Si., 0.04; S., 0.008; P., 0.020; Mn., 0.02; 
Cr., trace; Ni., trace; Fe,, 99.5. It was possible to 
obtain a fracture of the specimen, which weighed 
about 8 ozs., was 3 in. in length, 2} in. in breadth, 
4 in. in thickness. This showed fine crystalline but 
rather brittle structure, After removing the scale 
the Brinell ball hardness number was found to be 
146. On cutting the specimen through with a saw 
there was found to be a quite fair proportion of the 
original metal still unoxidised. 

I received this specimen a few months ago from the 
Superintendent of Archeology in Western India, Mr. 
Bhandarkar. One of the special points is that not- 
withstanding the large number of specimens of ancient 
iron and supposed steel I have examined during the 
last few years, none of them have contained sufficient 
carbon to be termed steel in our modern time mean- 
ing. This specimen, as will be seen from the above 
analysis, contains as much as 0,70 per cent. carbon, 
which indicates that it can be readily hardened by 
heating and quenching in water. 

Tn other words, this material has been in its pre- 
sent condition for probably more than two thousand 
years, and now, after being heated and quenched, 
hardens exactly as if it had been made only yester- 
day, thus showing that in this long interval, and 
heyond surface oxidation, this specimen has undergone 
no secular change of structure, or alteration in the 
well-known capacity of an alloy of iron with carbon 
to become suddenly possessed of glass-scratching hard- 
ness after being heated and quenched in water or 
other cooling medium, A photomicrograph of the 
material in the original condition shows that whilst 
variable in structure, and ranging in carbon from 
about 0.30 per cent. to 0.75 per cent., this is of pearli- 
tic type, existing in both lamellar and sorbitic form. 
The crystallisation varies from fine to coarse. There 
are seams of slag in certain portions of the specimen, 
but apart from these the material appears to he of 
similar type to ordinary modern carbon steel. 

Mr. Bhandarkar assures me there is not the slight- 
est doubt about the antiquity of this specimen from 
the bars found beneath the stone pillar of Heliodorus 
at Besnagar, India. The specimen in question was 
found at the bottom of the pillar, dating 
back to about B.c. 125. Mr. Marshall, the Director- 
General of Archzology in India, was present when the 
base of the column was excavated, and affirms that 
from all he saw the column could not have been 
shifted at a later date, neither could the bars found 
have been subsequently inserted. 

It is therefore quite possible that the metal of 
the bars, which Mr, Bhandarkar thinks are in the 
form of chisels, may have been forged by Greeks. 
Probably, however, they were really wedges, and 
were inserted to steady the column, specially as they 
were found between the base of the column and the 
first foundation slab, The specimen examined is 
folded over and thinned out at the edges. 
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Carbon and Silicon in 


An interesting chart by Grafton M. Thrasher* 
deals with the relative carbon and silicon contents 
ot a mixture to produce a natural chill in cast iron 
for malleable work. Great stress has in the past 
been laid on the silicon content of the mixture, 
but the investigator in question came to the con- 
clusion that the carbon was of equal importance. 
The test pieces used were round plugs cast in green 
sand on end and 2 in. in diameter by -12 in. long. 
The plug was allowed to cool at least two hours in the 
mould before being cooled in water and broken in the 
middle, and the tractures were designated as grey, 
low mottled, mottled, high mottled and white. From 
the same ladle of iron from which the test piece was 
poured a shot sample was taken for analysis so as to 
represent the actual iron in the bar as near as pos- 
sible and the test in all cases was poured from iron 
taken from the furnace when about half emptied. 

It may be well to mention here that the principal 
disturbing influence on these tests is the fact that 
it is quite possible to pour a mottled test and a grey 
test from the same lad!e of iron, depending upon 
the pouring temperature, 


Silicon Per Cent 





Carbon Per Cent 
1.—Lines or Equant Naturat CHILL AND THEIR 


Fie. 
APPLICATION TO THE 
Iron CaAsTINGs. 


MANUFACTURE OF MALLEABLE- 


In order to study the cause of the variations 
more systematically, a chart was prepared for plot- 
ting the analyses with carbon as ordinates and 
silicon as abscissae. It soon became apparent, says 
the investigator, that the analyses corresponding to 
the test piece with average chill designated as 
mottled were arranged along a diagonal line on the 
chart, with analyses corresponding to high and low 
chill at a more or less definite distance on either 
side of the line. It so happened about that time 
that a heat had to be held pretty long in the furnace 
on account of a breakdown, and it became necessary 
to doctor it up with 50 per cent. ferro-silicon to get 
the metal into pouring condition. A test piece 
from this heat was examined and found to be just 
normal, or what is designated above as mottled, and 
the analysis corresponding was found to be silicon 
1.07 per cent. and carbon 2.47 per cent., which 
served admirably for one extreme of the chill line 
as drawn on the chart. A point for the other ex- 
treme was obtained from experiments with a pig of 
charcoal iron of the same dimensions as the test 





*** Metallurgical and Chemical Engineering,” January, 1915, 





Malleable Cast Iron. 


piece and with the proper degree of chill. Data was 
obtained at a later date for a new high-silicon point 
in which the analysis was, silicon 1.25, carbon 2.25. 
a chart, as finally constructed, was as shown in 

Fig. 1. 

As the manganese in all of these heats ranged 
between 0.25 and 0.35, which is normai tor air- 
furnace malleable, and as sulphur averaged about 
0.06, those elements interfered but litte with the 
results. The phosphorus was between 0.13 and 0.18, 
and also had very little influence. 

While the line on the chart tends to curve some- 
what, yet it is claimed to be sufficiently straight 
through the usual range of analyses, so that for 
practical purposes it may be assumed that 4 
points of carbon are equivalent to 3 points of silicon 
in the regulation of chill. When the silicon is above 
0.70 per cent. and below this about 2 points of carbon 
are equivalent to 1 point of silicon. This knowledge 
enables a malleable foundryman to substitute large 
quantities of low-carbon material for his sprue in 
case of shortage of that material, thus:—It is de- 
‘sired to substitute steel containing silicon 0.10 and 
carbon 0.30 for 1,000 Ibs. of sprue containing silicon 
0.80 and carbon 2.80. ; 


Equivalent deficiency of silicon in the steel due to 
low carbon equals 2.80—0.30 x ? x 1,000=18.7 Ibs. 
Silicon deficiency 0.80— 0.10 x 1,000=7.0 


Total equivalent silicon deficiency =25. 


" 
‘ 


Therefore it is necessary to increase the silicon in 
the mixture by 25.7 lbs. through substituting higher 
silicon pig-iron. 

The popular conception of malleable iron accepts 
the limits of 0.60 to 0.90 for silicon and with a very 
indefinite idea as to what the carbon content in the 
hard state should be; but a careful examination of 
this chart will show that for a given silicon per- 
centage there is a definite carbon percentage which 
is proper for each class of casting. In order to 
prevent cracked work and for other economic reasons 
the malleable foundryman runs his mixture as nearly 
grey as he dares, but if he desires to produce a very 
strong iron the presence of primary graphite in the 
hard iron must be avoided either by lowering the 
silicon or the carbon, or both. 

As to malleable cast iron produced with the same 
average chill but with varying analyses, it will be 
found that the high-silicon, low-carbon mixture is 
more sound and reliable, but it is possibly a little 
less fluid, while the high-carbon, low-silicon mixture 
is subject to greater shrinkage and _ segregation 
which produce weakness. The principal considera- 
tion for the foundryman is to produce that type of 
structure which is necessary to obtain malleability 
upon annealing, and the chart shows the proper ad- 
justment of silicon and carbon to bring about the 
desired results for the different grades of work. 
Further, of the three factors considered, namely, 
silicon, carbon and chill, if any two be known the 
other may be predicted approximately. 

Malleable iron produced from the cupola is pretty 
well confined to the dotted circle shown on the chart, 
its proximity to grey iron as well as its position in 
the field of greater shrinkage will account for its 
weakness, which is not due, as popularly supposed, 
to the higher sulphur content, As the carbon is 
automatically adjusted within this range by melt- 
ing in the cupola, the regulation of chill must be 














effected by silicon alone. It is not feasible, how- 
ever, to run a mixture which is lower than 0.50 
silicon, as the cutting action of the slag produced 
is very hard on cupola linings. Good malleable 
castings are being produced along the whole length 
of the charted lines, which have been confirmed by 
plotting hundreds of analyses of mixtures of known 
chill and normal pouring temperature. The chart 
has been found a valuable aid in practical work. 








Liquid Fuel for Foundry Cupolas, 


In a recent issue of ‘‘ The Iron Age,’’ Mr. Edwin 
F. Cone discusses the substitution of liquid fuel for 
coke in! cupolas, as giving more econom‘cal fuel con- 
sumption per ton of iron melted and a lower sulphur 
content in the iron or steel castings made. Accord- 
ing to a patent granted to Mr. Bradley Stoughton, 
liquid fuel is recommended to supply all, or nearly 
all, the heat necessary to melt metals or smelt ores, 
thus rendering possible the use of a minimum quan- 
tity of solid fuel. Fluid and solid fuels are used 
together, but are burned in a néw way. The essential 
features are the use of sufficient fluid fuel to supply 
all or practically all the heat required, and the use of 
a minimum quantity of solid fuel which is to be main- 
tained incandescent so as to ensure the complete 
consumpt'on of the fluid fuel without waste. Enough 
air is admitted to ensure complete combustion of 
the fluid fuel and in addition just enough to maintain 
the solid fuel incandescent so as to consume as little 
of this as possible. 

The principle involved in the patent, says Mr. 
Cone, has recently had practical application in the 
steel foundry of the Eagan-Rogers Steel and Iron 
Company, at Crum Lynn, Pa., U.S.A. The amount 
of coke used in ordinary practice is deposited on the 
hed of the cupola and on this a layer of iron and 
scrap. Another layer of coke is then deposited, with 
the usual charge of metal on this, and so on. The 
coke bed is then ‘gnited and the oil injected, mixed 
with air, into the incandescent mass through four 
tuyeres. The upper layers of coke are intended to 
replace the unavoidable losses from the bed as well 
as to supply a portion of the heat necessary. They 
are therefore made as thin as possible, and are but 
a fraction of the amount used in ordinary practice. 
The air for maintaining the incandescence of the 
coke is admitted by separate small tuyeres at the 
bottom and under the oil tuyeres. 

In the 42-in. Whiting cupola of the Eagan-Rogers 
foundry, where a_ high-silicon low-phosphorus iron 
has been heretofore melted by coke and then blown in 
a Stoughton converter and poured into steel castings, 
it has been the custom to use 1,000 lbs. of cole in the 
bed and an average of about 245 lbs. of coke between 
each layer of metal above this. The average con- 
sumption of coke according to this practice has been 
about 245 lbs. per 1,000 Ibs. of iron melted. Early 
in March the pill was equipped with the new 
melting device using fuel oil, and operations have 
been conducted under these conditions ever since. 
Var ous trial runs resulted in a marked diminution 
in the eoke consumed, compared with the former 
method. In one of the first trials 25,000 lbs. of 
pig-iron and foundry steel scrap, which usually 
averages 50 to 60 per cent. of the total charge of iron 
and scrap, were melted with 2,980 lbs. of coke and 
87 gal. of oil, or a consumption of 115 Ibs. of coke 
per 1,000 Ibs. of metal. Later runs were:- 

20,300 Ibs. of metal melted with 2,100 lbs. of coke 
and 72 gal. of oil, or 105 lbs, of coke per 1,000 Ibs. of 
metal, 
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22,100 lbs. of metal melted with 1,524 lbs. of coke 
and 79 gal. of oil, or 70 lbs. of coke per 1,000 lbs of 
metal. 

21,000 Ibs. of metal melted with 1,050 lbs. of coke 
and 75 gal. of oil or 50 lbs. of coke per 1,000 Ibs. of 
metal. 

Later results have averaged 30 lbs. of coke per 
1,000 Ibs. of metal melted, with decided savings in 
cost per ton, compared with the method of using 
coke only. Thus, by using a bed of 1,000 lbs. of 
coke and layers of coke of only 30 Ibs., instead of 
245 lbs. as previously, per 1,000 lbs. of metal melted, 
the use of oil has effected decided economies. 
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Fig. 1.—Section or CupoLa sHOWING APPLICATION 
oF Orn BuRNERS. 


By this process a decided lowering of sulphur is 
inevitable, and it has been borne out by the experience 
at the Eagan-Rogers plant. Using over 50 per cent. 
of scrap made by the older method, the sulphur con- 
tent has constantly diminished until it is at least 
30 points lower than formerly. It is also found that 
a given charge melts more quickly than formerly, 
and is hotter at the finish; it is claimed that 10 to 
12 tons per hour can be melted, as compared with 7 to 
8 tons previously. While it is recognised that the 
results thus far achieved in practice under this patent 
are preliminary as to absolute definiteness, it is ap- 
parent that the possibilities are of importance. 








By an order of the Chancery Division of the High 
Court, it has been directed that an enquiry be made 
as to what debts are owing by Fried Krupp Aktien- 
Gesellschaft to persons within the United Kingdom 
not being enemies within the meaning of the Trading 
with the Enemy Amendment Act, 1914. Creditors of 
the German Company are required to send full par- 
ticulars of their claims by September 8 to the Public 
srestes, at"3 and 4, Clement’s Inn, Strand, London, 








By Dr. J. 


Stansfield was the first to show clearly that the 
actual burning of steel, or heating it to such a high 
temperature as to render the metal incapable of being 
rolled or forged without breaking up, was coincident 
with incipient fusion, and I have most fully con- 
firmed that such is the case. 

In a research on a high-phosphorus steel I have 
shown that the first liquid that forms is very rich 
in phosphorus, and that burnt steel can readily be de- 
tected when the metal has cooled down, for the phos- 
phorised portions are then located either in globules 
or in envelopes round the crystals. 

As a rule burnt steel reveals itself at the forge or 


(a) 
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Fic. 1.—Tensine Puate etcaep (In Sec- 
TION) BY (a) CopreR SOLUTION AND 
(b) Actp Fivutp. 


Magnified originally 2} diameters. 
Red i¢%d in repro luction to 2 diameters (approx 


rolls, and no other test is necessary to prove burning. 
If, however, a steel ingot, for instance, that is known 
to have been heated to the incipient state of fusion 
be allowed to cool undisturbed in the furnace, to allow 
the liquefied part to solidify, and then reheated again 
to a proper temperature, it can be rolled without 
breaking up, and the rolled steel will be good. This 
knowledge, however, is not of great practical value, 
for the furnaceman cannot always tell whether in- 
cipient fusion has commenced, and only discovers the 
fact when the metal breaks up in the mill or forge. 





Fig. 2.—Same as Fig. 1 (b). 


Magnified originally 50 diameters. 
Reduced in reproduction to 38 diameters. 


It is of the greatest importance, however, to be able 
to detect with certainty whether steel has been burnt 
or is simply red-short. 

The new departure for the detection of ‘‘ burning ”’ 
consists in using a new cupric reagent, described 
in a Paper on ‘‘Iron, Carbon, and Phosphorus,”’ 
read at this meeting, which most clearly shows—in all 
steel which has broken up at the rolls or forge, as a 
result of what is technically called ‘‘ burning ’’—that 
the phosphorus has become segregated in minute 


* Abstract of Paper presented before the Iron and _ Steel 
Institute. 
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globules in the body of, and round, the crystals in 
the form of more or less continuous envelopes. 
Heating to just below the point of incipient fusion 
favours the diffusion of phosphorus. If the tempera- 
ture be so high that a part becomes liquid, this liquid 
probably corresponds in composition with the last 
portion to freeze in the solidifying ingot from which 
the forging was made, and, as has been shown, this 
last fluid portion is always high in phosphorus. 
Whether, therefore, the original segregations of phos- 
phorus of the ingot have become rolled out into 
threads in the forge or in the mill, or have become 
homogeneously distributed, it is obyious that on re- 
heating to a temperature just above the point at 
which fusion commences, the first part of the metal 
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Fig. 3.—Same as Fie. 1 (a). 


Magnified originally 50 diameters. 
Reduced in reproduction to 38 diameters. 


to liquefy must contain phosphorus and carbon in 
large quantity. 

To show that penetration of oxygen into the steel 
has nothing to do with burning, the following trials 
were made. A segregated high-tensile plate was ob- 
tained containing a layer of segregate sandwiched 
between layers of purer material of the following 
unalyses :— 


Per cent. Per cent. 
Carbon .. Se, Phospho-us -. 0.067 
° is 0.52 ee «» 0.184 
0.30 ° ee -- 0.067 


On etching this with the new reagent the phosphorus 
was found to be concentrated in parallel strata, as 
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Fic. 4.—Heatep asove Fusion Point 
OF SEGREGATED PART, BUT BELOW 
THAT OF PurRER Portion. 


Magnified originally 50 diameters. 
Reduced in reproduction to 38 diameters, 


shown in Fig. 1 (a) and (b), (a) being etched with the 
cupric reagent, and (b) etched by acid solution. The 
central portion, necessarily having a lower initial 
melting point than the steel on each side of it, should 
be burnt before the purer parts outside. 

The plate was slowly heated up at one end until 
that part actually melted. It was then taken from 
the fire and struck with a hand hammer. About 
2 in. broke off suddenly, proving that it was tech- 
nically ‘“‘burnt.’’ In this plate, metal in all stages, 
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from overheated to the burnt condition, was present, 
and with the central parts at any one point nearer to 
the burning point than the external portions. Sec- 
tions were cut at points varying in distance from the 
end most highly heated, and these were etched w.th 
the acid and cupric reagents and then photographed. 
They are shown in Figs. 2, 3, 4 and 5. Exactly what 
was anticipated had occurred. The globules and 
envelopes first appear in the central portion and the 
crystals are small, while the crystals in the unburnt 





Fig. 5.—Purer Portion or Fig. 1 at 
Mettine’  Potnt. ErcHep' BY 
Corprer SoLvution. 


Magnified originally 50 diameters. 
Reduced in reproduction to 38 diameters. 


pure part are more than twice the diameter. The 
purer steel at the hottest end of the plate had just 
begun to melt, as is indicated in Fig. 5. Figs. 6 and 
7 are of the same portion, but badly burnt. Fig. 6 
was etched with acid reagents, and Fig. 7 by cupric 
solution. 





Fic. 6.—Same as Fig. 5, But MORE 
STRONGLY HEATED. ErcHeD BY 
Acip SonvrTion. 


Magnified originally 50 diameters. 
Reduced in reproduction to 38 diameters. 


The photographs, with the accompanying descrip- 
tions, show what a valuable aid the cupric reagent 
renders to the metallographist. At one time it was 
believed by myself and others that oxidising gases in 
the furnace entered the steel and oxidised the junc- 
tions of the crystals, and that it was this oxide which 
made the material break up when being forged; but 
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Fic. 7.—Same as Fig. 6, BUT ETCHED 
BY Copper SOLUTION. 


Magnified originally 50 diameters. 
Reduced in reproduction to 38 diameters. 


more exhaustive research has shown that the oxide 
found between the crystals is formed after the 
material has broken up, when air readily enters the 
open fissures. If, however, the surface layers have 
become liquid, the steel boils or froths, and some 
oxide from the surface is mechanically trapped in 





this liquid froth, and is found there in the cold 
steel. 

The question is often asked of the expert, when 
steel samples have broken up at the rolls, whether the 
material is naturally red-short or has been burnt. 
The sides of cracks found in the steel, whether simply 
red-short or burnt, are always lined with oxide; and 
the expert, in conducting his examination, must be 
careful to select portions free from cracks and to 
polish and etch them. If they be free from globular 
specks rich in phosphorus, it may be concluded that 
the material has not been burnt and is naturally 
red-short, but if such specks be present the reverse 
conclusion will be justified. 








Heating an Open-Hearth Furnace 
by Means of Tar.* 


By A. Greiner, D.Sce.t 

After the total stoppage of the works of the 
Cockerill Company, Seraing, entailed by the foreign 
occupation, and once the preliminary period of 
disorganisation had passed, it appeared to us that 
we had a pressing duty before us—that of helping the 
working-class population around us to the utmost 
extent of our power to earn its livelihood. For this 
reason I decided at once to undertake the manufac- 
ture of a portion of the orders we carried on our 
books, so far as circumstances would allow. 

The steelworks were thus compelled to contemplate 
the necessity of relighting an open-hearth furnace. 
Our reserves of gas coal had been speedily exhausted ; 
the only battery of coke ovens which was working 
was unable to furnish us with gas, of which it was 
itself in pressing need; the importation of British 
coal was impossible, and, as a matter of fact, we felt 
the need of freeing ourselves from the long-estab- 
lished dependence of the works upon foreign coun- 
tries as regards the supply of gas coal. There re- 
mained, as our sole resource, the tar from the coke 
ovens. 

That which others had succeeded in doing we 
likewise wished to do. Indeed, even as far back as 
last summer experiments had been undertaken tor 
heating by tar the little 12-ton furnace kept for our 
experiments, which had already been modified for 
the purpose of utilising coke-oven gas. These earlier 
experiments were carried out by employing injectors 
of a very rough kind, which were led in, one at each 
end of the furnace, in the axis of the port of delivery 
of the coke-oven gas. An arrangement of this de- 
scription allowed us, in the event of delay or stop- 
page, to have recourse without loss of time to the 
older form of fuel, which always remained available. 
Indeed, as a matter of fact during this experimental 
period, I am compelled to admit that the inconveni- 
ences arising from the use of tar were numerous, and 
we only succeeded in finishing a few of the charges 
commenced with this fuel without being compelled to 
fall back on the earlier method of heating. 

Nevertheless, the stimulus of need, added to the 
satisfaction that we promised ourselves at being able 
to do without foreign coal, decided us to employ this 
mode of heating, by hook or by crook. It is not my 
intention to describe here the details of an installa- 
tion so often modified, and still less the succession 
of set-backs which neither rebuffed nor discouraged 
the engineer, Mr. Bourgy, who was in charge of the 
open-hearth furnace. I will confine myself to saying 
that not a single charge was lost. On the contrary, 

* Presented before the Iron and Steel Institute, May, 1915. 

t Director of the Cockerill Company, Seraing, Belgium. 








——s 











430 


experience, even when unhappy, being a fruitful 
lesson, we arrived by successive modifications at fur- 
nishing this experimental furnace with sufficiently 
reliable appliances which have enabled me to-day to 
put before you a few figures resulting from practice 
that has become truly commercial. 

These results relate to a campaign of ten weeks’ 
work, from January 10 to March 20, 1915, undertaken 
in the furnace after repairs, and during which, apart 
trom the intervention of Sunday, the only stoppage 
of work resulted from a delay in the deliveries of 
fuel (a detail which it is not always possible to con- 
trol). Owing to various circumstances tne furnace 
was stopped at the end of ten weeks after having 
produced, in 215 charges, a total of 1,986 tons of 
steel of varying composition. 

In the present arrangement the tar is delivered 
to the sprayers (one only in each burner) with a 
regular feed and under a uniform pressure of half an 
atmosphere. It is sprayed by means of air com- 
pressed at about three atmospheres. The hot air of 
combustion is admitted above the injector through 
the existing port, inclined at an angle of 45 deg. 
The average consumption of tar throughout the 
whole campaign has been 133 kg. (300 lbs.) per ton 
of steel, including in this figure the amounts required 
for lighting up and for heating during stoppazes. 
On the other hand, with an uninterrupted run, this 
average falls to 115 kg. (250 lbs.) per ton of steel. 
The average weight of the charges had to be 
diminished in order to avoid any deflection of the 
jet of flame issuing from the pulveriser towards the 
crown of the furnace. Nevertheless, several charges 
of 15 tons have been worked successfully without any 
other inconvenience than a proportionately longer 
working time. The proportion of pig-iron found 
necessary in the charge rose to 28 per cent. 

I may add that, after these 215 charges, the fur- 
nace is still in an excellent working condition. The 
roof appears even less damaged than after a similar 
campaign with coke-oven gas; only the chambers 
became encrusted. ‘The bricks of the chequerwork 
became covered with a carbonaceous substance, and 
it will be necessary to devise some means of remedying 
this inconvenience. 

I wish to add that, as a sequel to the satisfactory 
results we are obtaining, we have built a new furnace 
of 25 tons capacity, furnished with appliances com- 
pletely modified for the purpose of the exclusive 
utilisation of tar as a fuel. This new furnace has 
been in operation since the beginning of April. 

The following table affords a comparison of the 
different results of experiments obtained with this 
same small 12-ton furnace when working (1) as 
originally, with producer gas; (2) with coke-oven gas 
(after a modification of the chambers and of th: 
burners); and (3) finally, when using tar, and without 
any further modification than the addition of the 
pulverisers : — 


| 











Heated Cold coke- Tar 
producer gas| oven gas +hot air. 
+hot air. + hot air. 
Tonnage produced during | 
campaign ss ae 2624 tons. | 3516 tons. | 1986.5 tons. 
Average daily production.. | 39 tons. 48 tons. | 38 tons. 
Average proportion of pig- 
iron per charge .. .. | 31 per cent. | 21 per cent. | 28 per cent. 
Average waste 5.5 per cent.| 4 per cent. 4.8 per cent. 





300 kg. (280 cub.met.*; 115k 


Fuel consumption per ton > ke. 
(9800 cub.ft.)| (250 Ibs.) 


of steel .. ae .. | (650 Ibs.) 
Cost of heating per ton of | {8.40 francs.) 4.20 francs. | 4.60 francs. 
steelt oe ee eo 1 (6s. Od.) (3s. 4d.) (3s. 8d.) 


* This figure is difficult to determine accurately. 
+ This is based on the following :— 
1 ton of gas coal, including cost of gasification, costs 28 francs 
(£1 2s.). 
1 eubic metre of coke-oven gas costs 1.5 centime (0.15d.). 
1 ton of tar costs 40 francs (£1 12s.). 
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The Efficient Use of Labour in the 
Foundry. 





By J.S. 


Since the war began the writer has worked in four 
foundries, all of which have experienced the so-called 
shortage of labour. In all such cases the employer’s 
first thought should be as to whether he could in- 
crease the output of the men without overtaxing 
their strength, by supplying the materials to enable 
them to work quickly. But how many firms give 
their moulders or coremakers even all the tackle that 
should be regarded as necessary? 


There are some, but very few. founders, who realise 
that aman cannot make his work safe and sound with- 
out the necessary tackle, and, moreover, they ignore 
the fact that tackle needs overhauling and repairing 
or replacing at times. There are very few firms who 
keep a man to attend to this side of the work, and 
to see that no man is kept waiting for items to go 
on with his work. The foreman or charge hand is 
perhaps supposed to do this, but the numerous other 
duties that keep him fully occupied, such as loading 
and unloading moulding boxes off the stove car- 
riage, finding places to drop: them so that they 
can be cored up and cast, giving jobs out, getting 
castings out, finding the defects and cause of bad 
ones, pouring metal when casting time comes round, 
and other items too numerous to mention that do not 
come under the heading of moulding or core-making, 
allow him little time for systematic attention 
to the men’s tackle. As an instance, in 
a foundry in the Midlands two moulders were 
given employment, and were brought to the 
foreman or charge hand by a clerk from the 
office. They were given a pattern to mould, told to 
‘* get down here,’’ and shown the box the casting had 
to be moulded in. The foreman then walked away. 
Now, no doubt, these men were entire strangers to 
the place, and perhaps had not made a casting so 
heavy for five, ten or twenty years; or, on the other 
hand, they may have just come from a shop where 
they had been on that class of work for years. They 
rammed the bottom part, turned the box over and 
proceeded to ram the cores up in green sand. The 
pattern was for a bed plate of 3 to 4 tons weight, 
made as a shell pattern to leave its own cores. This 
system needs a good, strong cast-iron grid to carry 
the body of sand in the lift, but the men had to 
make shift with any old cast-iron grid that they 
could find or make suitable, and these were mostly 
in halves or with prods off, staples missing, etc., all of 
which entailed more loose wrought irons. 

In cases like this, where the proper tackle is 
missing, the moulders often ‘‘risks it,’’ and fre- 
quently there is a mishap. But who is to blame, the 
moulder for not using tackle which he had not, and 
probably using his best-endeavours to make the best 
of a bad job? 


A moulder or coremaker who has acquired the 
methods of one firm’s is often not allowed to try them 
in some other firm’s shop. In many jobs there is 
an alternative way that could well be adopted; but 
it makes a sensible man very cautious in following 
methods he considers best when the foreman, after 
the job is well started, pounces down upon him with 
‘‘Have you done this,’’ or, ‘‘ Don’t do that,’’ and 
finally orders the job to be started all over aga’n 
on the customary methods of the firm (which, as a 
rule, are the foreman’s methods), though there may 
perhaps be no better way than that followed by the 
new hand. 
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Annealing Ovens for Malleable Cast Iron. 





To cover the whole ground of annealing-furnace 
design and construction for malleable cast-iron prac- 
tice would require a lengthy treatise, for the ideas 
of different manufacturers vary very considerably. 
Some of the ovens in use are obviously only suitable 
for a particular line of work in which the foundry 
specialises ; while others are equally obviously of poor 
efficiency so far as fuel consumption is concerned. 
With the rule-of-thumb practice followed in small 
foundries, however, it is difficult to gauge the actual 
efficiency of the oven, though it is not uncommon for 
an oven to be altered or reconstructed on new lines, 
with a view to attaining increased efficiency. At the 
same time, it may be remarked that an apparently 
primitive design may give very good results if pro- 
perly worked and controlled so that the heating is as 
nearly as possible regular throughout. 

The ovens in which the annealing takes place are 
chambers of refractory material equipped with means 
for heating to a temperature up to about 1,200 deg. C. 
and maintaining that heat for a prolonged period. 
As remarked, the design and construction can be and 
is very varied, and is affected somewhat by the 
amount required to be annealed at one time. The 
fuel used (whether coal, gas or oil) also, of course, 
influences the construction. Oil firing, however, has 
little interest for British makers of ‘‘ malleable.’’ 

The shape of the oven may be circular, square, 
rectangular, or, in fact, any shape that will 
accommodate the pots required to be heated 
to the desired temperature. A common form 
in this country is square or rectangular, with 
an arched roof, one or more furnace grates being 
provided (preferably under the same roof, to reduce 
loss of heat) on which to burn coal of a suitable 
nature as the heating medium. The oven is built on 
suitable foundations and is connected to a chimney 
stack which provides the necessary draft. The 
height and size of the stack, of course, will depend 
on the duty it has to perform; but provision should 
be made in excess of normal requirements in the 
way of draft, as the dampers to the flues provide 
adequate means of regulation, and it is at times 
necessary to exceed the normal temperature with a 
particular batch of work. 

A type of annealing oven which has proved satis- 
factory in one large American plant is constructed 
by sinking the oven in the ground to its full 
depth and covering with ‘‘bungs”’ similar to those 
used for air-furnace roofs, the heating being done 
with gas through suitably distributed burners. This 
style of oven avoids the loss of heat by radiation 
which is a feature of other types, particularly when 
not very substantially constructed; but it involves 
the use of cranes and travellers for charging the 
pans into the oven, and for lifting them out. Never- 
theless, the oven in question has proved very satis- 
factory, though it is essentially of a style adapted to 
large foundries. 

The choice of a fuel influences the oven design 
chiefly in the matter of the fire grate or combustion 
chamber, and slight alterations will often suffice to 
convert a coal-fired oven to gas or oil firing. The 
gas or oil burners (with an air supply arranged 
according to the nature of the burner) are inserted 
into the combustion chamber, and the heat and pro- 
ducts of combustion pass over the bridge into the 
oven the same as with an ordinary furnace grate, 
though it is often found advisable to furnish a block 
of refractory material on which the flame can im- 
pinge, in order to save unduly burning the bridge. 





Whatever the design adopted as most suitable for 
the class of work being treated, the details call for 
careful consideration; for on the details of con- 
struction and operation depends the efficiency of 
the furnace, and loss of efficiency is serious, owing 
to the length of time the furnace is in commission 
for annealing one batch of castings. It may be pos- 
sible with ovens of good and bad designs respectively 
to attain the same temperature, but the fuel con- 
sumption will be disproportionately high in the one 
case. 

A type of English oven which has found consider- 
able favour is rectangular, with a grate at each of 
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Fic. 1.—Tyre or Rectancutar ANNEALING OVEN, 
with Borrom F.vss. 


two opposite sides and the roof shaping to a dome, 
which terminates in the flue. The grate extends 
either the whole or part of the side’s length, or 
may be divided into two portions with a separate 
fire-door to each section, giving thus four fire-doors 
to a comparatively small furnace. The inside dimen- 
sions of these ovens are 7 or 8 ft. square and about 
8 ft. high, and the grates are placed at about the 
level of the oven floor so that the heat encounters 
the pans at the bottom and passes upwards. 

In Fig. 1 is shown an oven of the rectangular, 
coal-fired, bottom-flue type. The interior length is 
10 ft. from end to fire-bridge, and the width 5 ft., 
the height from oven floor to crown being about 
7 ft. The whole is built on a solid concrete founda- 
tion and strongly braced together by girders or 
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rails, and tie rods as shown. These tie bolts should 
be eased a little as the first firing of the oven pro- 
ceeds, as the expansion of the bricks must he 
accommodated, though, of ccwrse, the bolts must still 
hold the structure rigidly. The entrance to the 
flues are shown in the floor (plan view), and can be 
disposed to suit the conditions of working desired. 

The following details of construction may be taken 
to apply to almost any type of oven, and may perhaps 
serve as better guide than a detailed description of 
any one type. 

Walls.—The walls should be built with an interior 
lining of at least 44 in. of good fire-brick, backed by 
Yin., or preferably 134 in., of ordinary brickwork. 
There is no economy in making the walls thin, as the 
loss of heat by radiation seriously lowers the efficiency 
of the furnace, with consequent higher fuel consump- 
tion. When ovens are built in pairs or in series, 
the dividing wall still requires to be thick, as it is 
customary to operate the ovens alternately, and thin 
dividing walls would render the idle oven too hot for 
the men loading and unloading or repairing it. The 
firebricks should be carefully and closely fitted, and 
instead of being set in fireclay mortar by means of a 
trowel, they should be dipped in fireclay wash and 
laid as close as_ possible The first firing of the 
oven then fuses the face to a smooth surface, and the 
cracks that characterise trowel-built work with coarse 
joints are avoided. 

Roof or Crown.—The crown of the furnace is gener- 
ally constructed in arched formation, with the fire- 
brick lining 9in. thick. In some ovens the roof is 
composed of ‘‘ bungs’’ built similarly to the bungs 
for air furnaces, and in such cases careful luting is 
necessary in order to avoid loss of heat. 

Doors.—To close the oven after the charge has 
been placed in position it is common practice to 
build up the opening or doorway with old firebricks, 
using a mortar composed of foundry floor sand with 
a little fire-clay, and taking care to well seal every 
crevice. The surface of this brickwork is then 
generally plastered with the mortar. In more 
modern practice, however, doors composed of cast- 
iron frames, filled with fire-brick, are used. They 
may be slung on heavy hinges or be lifted into and 
out of place by the prongs of the charging truck or 
by an overhead traveller or crane. The spaces be- 
tween and round the doors are then luted to exclude 
air, and sight holes are provided in the doors to 
allow examination of the condition of the oven and 
the progress of the heating, these sight-holes being 
closed by loose bricks or plugs. 

Flues.—The flues should be so arranged in relation 
to the grate or fire-box, the shape of the oven, and the 
method of packing, as to ensure the maximum heat- 
ing effect before passing to the stack. The arrange- 
ment naturally varies with each style of oven, but in 
all cases excess of flue area is to be avoided. The 
flues may be in either the floor, roof, or sides, accord- 
ing to the method of directing the heat through the 
oven. When the grate is arranged to discharge its 
heat upwards to the roof, the flues are best arranged 
in the floor, so that the heat has to travel back upon 
and around the pans before passing out to the stack. 
Regulation of the draught in the different flues is 
controlled by dampers, by which means the operator 
can avoid much of the otherwise inevitable irregu- 
larity of temperature in different parts of the fur- 
nace. A simple method of regulating and distributing 
the heat through the oven when the flues are in the 
floor is by means of tiles placed over or partly over 
the flue openings as desired. This, in conjunction 
with the dampers in the flues themselves permits very 
regular working once the operator has become accus- 
tomed to the oven. 


TRADE JOURNAL, 





Grate.—Where coal or coke firing is adopted, the 
grate is arranged at one end of the furnace or oven, 
and constructed of bars placed about 4in. apart 
As mentioned before, the method of firing is similar 
to that adopted tor steam boilers, the heat and pro- 
ducts of combustion passing directly into the oven, 
over a bridge to direct them upwards, and then being 
drawn down again by the current passing out of the 
flues. Where ovens are built in pairs or series, one 
grate may be arranged to supply two ovens, in which 
case it is placed between them, and delivers the heat 
through flues or openings in the walls. The single 
form, however, is generally preferable. The firing 
must be regular and the grate bars kept clean to 
ensure the maintenance of a regular heat in th« 
oven. A good steam coal is the best fuel, but other 
classes and also coke can be used. 

With even small furnaces, where a regular heat 
is particularly desired for the castings, two grates 
are constructed to a square oven, one on either side, 
the flue being arranged at the top. The grates may 
be placed at diagonally-opposed positions on the sides, 
or may even extend the whole length of two opposite 
sides. Similar regularity of heating is obtained with 
an oven of circular construction with several grates 
spaced round the circumference. 

Firing.—The method of firing is the same as for a 
steam boiler, except that combustion is slower. A 
good bed of fuel is kept up and cleaned periodically, 
care being taken to exclude from the furnace as far 
as possible all cold air, so that the heat of the oven 
may be kept regular. With this same object the 
fire must be replenished regularly, and in moderate 
quantities; or the fluctuations of temperature will 
be so great as to unduly prolong the annealing. The 
class of fuel used is usually a good steam coal, but 
with suitable grate arrangements other classes of 
coal, or even coke, can be utilised quite well. The 
choice is simply a matter of which is cheaper and 
most efficient for the foundry in question; but care 
should be taken not to sacrifice regular heating in 
order to secure an apparent slight saving in fuel 
cost, for the ultimate cost may prove to be really 
higher than if a good fuel were used. 

Observation Holes.—Sight-holes are provided in the 
doors (or bricked-up entrance) and walls of the oven 
so that the condition of the oven and the progress 
of the operation may be observed. These holes are 
closed by inserting loose bricks or tapered plugs— 
preferably the latter, to prevent ingress of cold air 
—which can be removed when the operator desires 
to examine the interior during annealing. By this 
means he can gauge the temperature and regulate 
the fire accordingly. 

Foundations.—The foundations of an annealing 
oven will obviously vary according to the construc- 
tion and design of the oven itself, but in all designs 
a good base of concrete is necessary. The reason will 
be apparent when it is recalled that a loaded oven 
carries for days on end nearly half-a-ton to the square 
foot over a part of its area; and since any tendency 
to settle would inevitably result in cracking of the 
walls, it is necessary to make the foundation work 
strong enough to prevent that effect. Where, as in 
some designs, the centre bed of the oven is raised 
well above floor level, the concrete may also form the 
filling of that portion, the firebrick lining being direct 
on the concrete. A further point to bear in mind is 
that the distribution of weight in a furnace is often 
irregular, and to meet this it is sometimes necessary 
to extend the foundation on the heavily-loaded side. 

Gas and Oil Firing.—In addition to coal, satisfactory 
heating can be obtained by gas, oil fuel, and coal 
dust, though the latter is not a familiar practice in 
this country. Each fuel requires its own type of 
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burner or injector, and often the oven’s construction 
is modified to suit the style of flame produced. In 
most. cases, however, a bridge, somewhat similar to 
that in an air furnace, directs the heat into the oven, 
the flame playing into the equivalent of the fire-box 
or grate of a coal-fired oven and then being drawn 
over and round the pots. Where the flame is ar- 
ranged, as in some cases, to play direct into the 
oven, it should not be allowed to strike direct on to a 
pot or box, as that one will be excessively heated 
and destroyed ‘before the remaining pots have be- 
come heated through. The flame should, instead, 
be directed over the pots and then be drawn down 
hetween them to flues suitably situated below or at 
any other convenient point, depending on the shape 
of the-furnace and the number and disposition of the 
pots. 

We have to look to American practice for the 
latest developments in gas, oil, and coal-dust firing, 
for most British founders appear to prefer coal. 
Gas-firing (producer or towa’s) has, however, long 
passed the experimental stage in this country, and is 
now being successfully adopted by some firms. It 
allows of ease of regulation and control which is 
distinctly convenient, particularly in the production 
of special work, and demands the minimum amount 
of attention, whereas coal-firing necessitates periodical 
and regular attention to maintain the heat. 

Heating Up.—The rate at which the temperature 
is raised to the maximum must be governed by the 
class of castings being annealed. Small, light cast- 
ings may be heated much more rapidly than heavy 
ones, since the former are not so liable to fracture 
in the process. When the castings are large it is 
essential to heat them more ‘gradually, as the un- 
equal expansion caused by rapidly heating white-iron 
castings is very liable to result in disaster. A cold 
oven should take about 24 hours to attain the maxi- 
mum heat, but if the oven has not been allowed to 
get cold from the previous annealing, the time will 
be proportionately decreased. There are, however, 
classes of castings which, being particularly suscep- 
tible to cracking, should not be raised to more than 
a red heat in the first 24 hours. 

The scaling of the pans is often used as a guide 
for the duration of the heating, the firing being 
stopped when the second scale on the pans has 
formed, and is about ready to fall off. The oven is 
then left to cool very gradually, so that the castings 
‘soak ”’ for the requisite time, ranging from 12 hours 
upwards, according to the work. 


Case Ovens. 

Since certain classes of castings are too large or 
awkward to be accommodated in ordinary pots, speci] 
arrangements have to be made for them. In such 
instances a chamber, vault, or case is constructed in 
the oven, of firebrick lined with iron plates, and in 
this the castings are packed in ore. Such a case or 
container is analogous to the usual pot, but takes 
longer to heat through, thus prolonging the process. 
The saving in the cost of pots sometimes induces the 
employment of this form of oven for relatively small 
castings, but it is questionable economy when the 
extra fuel is considered, and it is difficult to heat the 
castings equally in all parts of the case. 

A similar method is employed when there is only 
a small quantity of castings to be heated which can- 
not be accommodated in pots. A temporary vault 
is constructed in the oven by supporting iron plates 
on bricks laid on the oven floor and building fire- 
bricks on these plates. In this the castings are 
packed in the ordinary way and covered, and if the 
space is available pans may be put on top of the 
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vault or around it; but it should be borne in mind 
that the castings in the pans may be annealed be- 
fore those in the vault, owing to the thickness of 
the vault walls. 


Annealing Pots. 

The pots, boxes, pans, or saggers—as they are 
variously termed—in which the hard castings are 
packed for annealing, may be of wrought or cast iron, 
and vary in design according to the class of casting 
to be annealed, and also the fancy of the founder. 
Wrought-iron pots stand greater heat without de- 
teriorating, but are more expensive; consequently 
most foundries cast their pots from cupola metal, a 
separate pot foundry being run in the case of very 
large concerns. 

‘rhe mixtures used, like the design of the pots, 

vary considerably, and hence it is not surprising to 
find their life in some cases restricted to a few 
heats. The metal requires to be a close-grained, low- 
carbon, low-silicon, low-phosphorus muxture, since 
high carbon and silicon result in rapid growth and 
deterioration under heat treatment, while high phos- 
phorus tends to cause excessive distortion during 
annealing and consequent short life. A suitable iron 
is obtained with the ordinary white-iron mixture plus 
a proportion of grey foundry iron of a hematite 
nature. The hard scrap from the malleable foundry 
and also the annealed scrap may be used with the 
hematite. Some founders employ merely the metal 
used for the hard castings; others employ miscellane- 
ous scrap with a proportion of low-phosphorus pig; 
but the writer cannot say what the lives are of the 
pots made from these mixtures respectively. Low- 
carbon steel has of late proved very satisfactory for 
annealing pots. 
As regards the design of the pots, these are usually 
made without bottoms and with top and bottom 
flanges (internal), so that they may be piled one on 
the other on a loose bottom and a lid closing the top 
pot. The absence of a bottcm prevents to some 
extent cracking during heating, but a certain num- 
ber of pots with bottoms are useful where it is de- 
sired to prevent the sagging of the packing throwing 
the weight of superimposed castings on those of a 
delicate nature. In such cases the pot on top of the 
one containing the castings in question would be one 
with a bottom. In the ordinary way such pots are 
confined to the first of the tier. 

When a loose bottom is used it may take the form 
of a plate with feet or a rim set in a short distance 
from the edge to allow the trolley prongs to go under 
the edges for lifting the tier and conveying it to the 
oven. 

The use of the ring form of pot allows long castings 
to be accommodated vertically through several rings. 
The joints should be luted with fire-clay and floor 
sand to exclude air, and the lid should be similarly 
luted on. For some work a square form of pot is 
found most useful; but the circular or cylindrical 
design is stronger and is less likely to crack on the 
first heating. Other forms have been tried with more 
or less success, but the square and circular designs 
are the most commonly employed. 








Cammell, Laird & Company, Limited, Cyclops Steel 
and Iron Works, Sheffield..-A very handsome art 
catalogue of files has been issued by this company. 
It takes the form of an illustrated brochure showing 


the various processes of manufacture at the Cy 
Works and a 


some 


clops 
variety of the finished products; while 
suggestions to file users are appended. A 
further section of the catalogue draws attention to 
some of the other products of the works. 
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Plaster-of-Paris as a Pattern-Making Material. 


By D. Gordon, A.M.1.Mar.E. 


In many instances jobs of the “ rush,’’ experi- 
mental, or ‘‘ one off ’’ variety, tax to the utmost the 
capacity and ingenuity of both pattern-shops and 
foundry for the production of the required castings 
These productions, in too many cases, suffer both as 
accuracy and finish, owing to the means 
whereby they are produced, which are often crude 
(owing to the time factor being the chief considera- 
tion), and lack that craftsmanship which is absolutely 
necessary when sound, accurate, well-finished castings 
are desired. In the pattern-shop the methods com- 
monly resorted to are to utilise ard alter a_ stock 
pattern which is ‘‘ near enough,”’ allowing the minor 
details, which count so much for finish, to be passed 
over, also giving an excessive allowance of machining 
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to allow the work to be upon the ‘‘ safe side.’” When 
ultimate values of castings so produced are considered 
they often prove exceedingly costly and far from 
satisfactory, but the well worn term ‘ convenience ”’ 
is used to cover up these laxities as it is supposed 
to be beyond price. 

Another very common method is to utilise a (1) 
skeleton pattern or (2) guides, thus reducing to th 
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limit pattern-shop expenditure, but considerably in- 
creasing foundry production costs, and if relative 
values be considered the economies obtained are open 


to grave question. Further, castings produced by 
these means must inevitably suffer, both as regards 
accuracy and finish, when it be considered that the 
moulder has to do the greater portion of his work 
“by eye’ and “ feel,’’ neither of which are contribu- 
tory to satisfactory results. 

To produce castings in every sense satisfactorily 
and economically, full patterns—with which are in- 
cluded core-boxes—are obviously necessary, and the 
writer’s present purpose is to discuss a method ex- 
plained for producing full patterns at a considerabls 


reduced cost, both as regards labour and material. 
In respect to the latter, plaster-of-Paris is utilised 
as a substitute for wood, and although it be acknow- 
ledged that it has its limitations, its economical ad- 
vantages have been, in general engineering pattern- 
making, ignored and not appreciated or applied to 
those classes of work for which it is eminently suit 
able, i.e., the ‘“‘ rush,’’ experimental, or ‘one off” 
variety. 

Fig. 1 gives the views of a cover the sectional or 
metal thickness of which is } in., and possessing in- 
ternal and external flanges c—d. This example is 
chosen as explaining one aspect of plaster pattern- 
making, but the principles involved will be readily 
understood as applicable in many ways if consideration 
be given to foundry procedure and the limitations of 
the material involved. A making-up board a, Fig. 2, 
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has attached to it a print-block i, which latter is 
cut to conform, both for size and shape, to the 
inside of the cover at its internor flange c, Fig. 1. 
This block is well tapered along the one outward 
face, and inwardly its surface is staggered with pro- 
jecting screws, these being required as a means of 
attachment between the block and plaster which is 
eventually required fixed to it. At the extremities 
of this block i pieces of wood c, Figs. 2 and 3, 
are fixed, these pieces being the width and thickness 
of the flange ce, Fig. 1, and in their length rise to 
the centre of the interior radii. They are supported 
by means of pieces as j, Fig. 3, but are required 
to be easily detachable from both the j and i pieces. 
Further pieces h and g project, as shown, from 











both ends, h in its length and width following out 
the flat surfaces of the cover at its ends, and in 
thickness being the sectional metal thickness. The 
pieces g are, in thickness, the projecting width of the 
flange d from off the outward face of the cover, and 
in width are short of the flange thickness, thus 
leaving a space d, Fig.‘2, which in width and thick- 
ness follows out in part the external flange. Both 
ends are enclosed by pieces b—b, which are cut to 
follow out the interior shape and size of the cover, 
excepting -their lengths, which are exceeded to the 
amount of the block i thickness. At their respec- 
tive positions the interior bosses e—e are attached 
to pieces as h, being cut at one end to conform to the 
interior radii to which they are contiguous. The sur- 
faces of all these pieces, excluding i, are rubbed over 
with oil, this being required to prevent adhesion be- 
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tween them and the plaster, the oil acting as a 
partifg medium. A strickle Fig. 4 is made to work 
within and along the end pieces b—b, Fig. 2, and 
is first cut to the interior section as shown, but also 
has the complete section clearly defined with also 
the bosses e—e. This strickle along its striking edge 
is preferably made up of zinc plate s attached to a 
bearing board k, which latter is sharply champhered 
as shown in the sectional view. 

This form of strickle, i.e., with a metal strickling 
edge, gives cleaner and sharver definition to the 
plaster in conjunction with which it is used. With- 
in the ‘‘ former,’’ Fig. 2, small coke is bedded and 
made up to within 1} in. of the strickle edge, being 
then covered with plaster r (Fig. 5), which latter is 
struck to shape by means of the strickle working 
along the edges of the pieces b—b and upon the 
pieces h—g, the corner o being used as the rotating 
centre for obtaining the required curve in the long:- 
tudinal direction of the cover, Fig. 5. 

The plaster should be mixed to the consistency of 
cream, and to restrain its quick-setting action, the 
water with which it is mixed should be previously 
‘* clouded ’’ with a small quantity of lime; this latter 
incidentally gives additional strength to the material. 
Previous to the hard-seiting or this struck-up plaster 
pattern-block, as it is termed, the interior flange ¢, 
Fig. 1, is completed by means of the strickle_ k, 























Fic. 6. Fig. 

Fig. 5, which is placed at right angles to the in- 
terior face position m, Fig. 5, which position, f, Fig. Z. 
is defined upon the pieces }—b and by means of 
a straight edge /, Fig. 5, drawn along its face and 
following out the contour of the blocks i, the surplus 
material is cleared away. 

The pattern block is now allowed to thoroughly 
‘“< set ’—a fairly rapid process—after which the end 
pieces h with the bosses e, and also the pieces c¢ 
are removed. The edges of the interior flange 
where a fillet is required are rounded, and the whole 
shellac varnished. This pattern-block thus made is 
to all intents a plaster core, and by its means the 
interior formation of the pattern proper is obtained : 
also it forms a nerfect bed upon which to ram up the 
pattern in sand, an obvious necessity when dealing 
with an easily tracturing material. 

When the varnish has hardened the pattern block 
is also rubbed over with oil, and it is to nrevent the 
absorption of th‘s oil by the plaster that the varnish- 
ing of the block is necessary. 

The strickle Fig. 4 is now re-cut to the exterior 
section of the pattern body, and at the exterior flange 
d position which is marked upon the making-up 
board a Fig. 2 (d') plasticine of the flange thicknes ; 
is placed following out the edge of the flange to where 
it comes into contact with the partly formed flange 
at d, Fig. 2. This plasticine, », Fig. 6, is quickly 
formed by means of two strips fixed at a convenient 
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distance apart, their thickness being the flange thick- 
ness. Between these strips*the plasticine is bedded 
and cut level with the strip surfaces, being afterwards 
removed and made to follow out the curve and line 
of the flange. Plaster is next poured over the block r 
Fig. 6 and strickled to shape, as in the first instance, 
forming the metal thickness over the block and being 
retained at the flange by means of the plasticine 
strip, the strickie face working from the surface of 
the plasticine giving the required thickness. The 
required fillet is obtained by an addition of plaster 
into the sharp corners and worked to shape by means 
of the fillet iron, which in this instance is used in 
the same manner as a strickle. The external face of 
the flange ¢ is struck level in a similar manner to 
that described for making up its interior face upon 
the pattern-block (m Fig. 5), the strickle face being 
held at right angles at f’ Fig. 2, which is the 
defined face of the flange upon the former end pieces 
b—b. At those positions where the exterior bosses 
e—e are required, plaster of a stiffer composition is 
added, and these bosses worked up to shape, which 
working may be accelerated by re-cutting the strickle 
at the boss positions and using it to obtain correct 
height and alignment. The pattern and _ pattern- 
block are now removed from the making-up board a, 
this being done by removing the end pieces b—b and 
well rapping the board a, this rapping also loosening 
the pattern from off the pattern-block. Assuming the 
block has been well oiled and the usual taper 
facilities have been obtained—this obviously depending 
upon the cutting and setting of the end pieces b—b, 
h—h, g—g, the pattern’s removal is a matter of little 
moment, and only requires initial care. The pattern 
is considerably strengthened by well body-varnishing 
it in the same manner as for its more conventional 
wood prototype. 

To mould from this class of pattern it is obviously 
a question of the material being able to withstand 
the ramming of the sand contiguous to it, and for 
this purpose the pattern is assembled upon the pat- 
tern-block i, Fig. 7, which offers a perfect hed for 
ramming purposes. When the pattern, with its 
block, has been rammed up—the respective positions 
of block, pattern and moulding box being shown in 
Fig. 7—the box is inverted and the pattern-block r, 
Fig. 8, withdrawn, leaving the pattern in the mould. 
The pattern is now mould jointed--and in this re- 
spect the advantages derived from tapering the 
portion 7 of the pattern-block will’ be readily under- 
stood—and parted, being then cope rammed, the sand 
in the rammed-up bottom box offering another ex- 
cellent bed for this purpose. For removal the pat- 
tern is lightly rapped all over, and lifted by means 
of screw lifters, which fix into previously drilled 
holes in the plaster pattern for this purpose. 

In the event of the pattern fracturing in two or 
more pieces, little trouble is experienced as the cor- 
rect return of the fractures is defined by the block, 
and causes the moulder little trouble, being, as a 
matter of fact, in many cases the most preferable 
for moulding purposes. 








Sir Grorce Hinerey, of N. Hingley & Sons, 
Limited, Netherton, has issued a circular in which 
he states that. to encourage the Company’s men to 
take up a £5 bond, as a mark of his life-long asso- 
ciation With the Netherton Company. which he 
could not expect would actively continue much 
longer. he had decided to offer to every man who 
was of the age of 20 and had been with the Com- 
pany for a period of not less than 12 months, one- 
tenth value of a £5 bond. He had also arranged 
with the Company that the balance of the monev 
should be advanced, where necessary, to be paid 

hack gradually. 
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Modern Armour 


and Projectiles. 


In the course of a recent lecture on the ‘ History 
of the Metallurgy of Iron and Steel,’’ delivered 
before the Institution of Mechanical Engineers, Sir 
Rosert Haprietp dealt with the subject of modern 
armour and projectiles. He remarked:—-‘‘ Some of 
the most interesting work of the metallurgist is in 
the manufacture of armour which cannot be pene- 
trated, and in projectiles which no armour can resist ! 
Whilst both these claims are in one sense correct, 
another they are equally incorrect. It seemed to the 
author that some illustration of the work done by 
each of these factors in the present war would tend 
to increase the respect for the great advances made 
by the metallurgist in the last 25 years.”’ 

The author then showed a number of lantern slides 
including two 9.2 in. projectiles after perforating 





cap is eventually forced back and at the same time 
stretched until it assumes practically the calibre of 
the projectile. 

The Striking Energy of Large-calibre Projectiles 
compared with that of an ordinary Express Train.— 
To bring this home to the minds of those who are 
not acquainted with ballistics, the following is given 
as a comparison :— 

One of the Hadfield 14-in. armour-piercing pro- 
jectiles, weighing about § ton, if fired against a 
modern hard-faced armour-plate, 12 in. in thickness, 
with a striking velocity of 1,700 ft. per second, w.li 
then have a striking energy of 30,000 ft.-tons. The 
equivalent range is 11,000 yards, or 64 miles. As a 
matter of fact, it is just possible to perforate a 12-in. 
hard-faced armour-plate at 15,000 yards, which is 








Before firing. 


Fic. 2. 








Front (after firing). Pack’ (after firing). 
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9-in. hard-faced armour-plate; a 13.5-in. armour- 
piercing projectile before firing, and another of the 
same calibre after passing through 12-in. hard-faced 
armour-plate; a 13.5-in. projectile, so little damaged 
after perforating a 12-in. hard-faced armour-plate 
that it could have been ground up, put into the gun, 
and fired again: a 15-in. capped ‘“‘ Heclon”’ armour- 
piercing projectile, after perforating a modern hard- 
faced armour-plate 15 in. in thickness (Fig. 1); soft- 
steel caps (Fig. 2) squeezed into ring form after 
being fired, and as recovered from armour-piercing 
projectiles of 104-cm. (44-in.) calibre: also projectiles 
of the same calibre before and after firing: the effect 
on a hard-faced armour-plate produced by uncapped 
shot, showing the difference between the two types 
of projectiles, capped and uncapped: the action of 
caps attached to armour-piercing projectiles (Fig. 

whilst perforating hard-faced armour (this is probably 
the first time the action of caps has been shown by 
means of cinema films). It will be seen that the 


3.—DIAGRAM 


SHOWING Cap ACTION 
PROJECTILES. 


on ARMOUR-PIERCING 


8 miles. An ordinary express train, of four carriages 
and an engine, weighs 250 tons. Such a train, 
travelling at 40 miles per hour, or 66 ft. per second, 
has an energy of 14,000 ft.-tons, or half the striking 
energy of the 14-in. projectile referred to above. 
To make the energy of the express train equal to that 
ofthe 14-in. projectile, it would be necessary for the 
train to travel at the rate of 60 miles per hour, or 
88 ft. per second. We then obtain practically the 
same energy in each case. 

The relative volume or cubic capacity of the two 
objects concerned must then be considered. It is 
estimated that the volume or space occupied by a 
train—in other words, its cubic capacity—is about 
25,000 cub. ft. A 14-in. projectile, however, only 
occupies a space of 3} cub. ft. In other words, the 
relative cubic capacities are for the projectile 33 
cub. ft. as against 25.000 cub. ft. for the train— 
that is to say, the train occupies about 8,000 times 
more space than the projectile. The object of the 
foregoing is to show what an extraordinarily fine 
quality of steel must be required to make the 
herdened armour-piercing projectile. The projectile 
is of comparatively small bulk—gq;5 th that of the 
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train—yet it possesses the same energy as the express 
train travelling at 60 miles per hour; in fact, as 
compared with the train travelling at 40 miles per 
hour, the shot has twice as much energy locked up 
in 1t. 

The comparison can be made still more astonishing 
when it is remembered that the greater part of the 
energy is, so to speak, concentrated on the immediate 
point or front of the ogival portion of the projectile, 
which is only about one-tenth of the bulk of the 
projectile itself. It will thus be seen that it is 
not an easy problem to produce an armour-piercing 
projectile which will impart its concentrated energy 
upon and perforate the hard-faced plate without itself 
suffering, unless it is, of course, greatly assisted by 
the modern hollow cap. 








Aluminium Castings for Motor-Car 
Bodies. 


The building of motor-car bodies from aluminum 
castings ten years ago was hardly practicable, and 
even a comparatively few years ago 3/16 in. was 
regarded as about the minimum thickness for 
aluminum castings of large area. Large sections of 
aluminum castings which are now in use in making 
the touring and enclosed bodies of the Pierce-Arrow 
motor-cars are only } in. in thickness throughout 
the greater part. These castings are made at the 
Elmwood piant of the Aluminum Castings Company 
in Buffalo, N.Y., U.S.A., and are referred to in a 
recent issue of ‘‘ The Iron Age.’’ It is claimed that 
aluminum bodies are lighter than those made of 
sheet metal and have a rigid surface that will not 
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dent as easily in handling; also that they provide 
an increased factor of safety in case of accident, as 
a cast aluminum body will not crush as easily as 
sheet metal. The cast aluminum also offers a sur- 
face which retains paint better than sheet metal. 

The thin aluminum-alloy castings required in this 
work vary in size up to 5 ft. 6 in. by 4 ft. 6 in. and 
about § in. in thickness. Specifications require that 
the variation in weight must not exceed 10 per cent. 
of the weight of the aluminum pattern, and that 
means very close moulding, as the casting must be 
kept within 0.01 inch of the thickness of the pattern. 
This must include all variations due to 
ping the flask and pouring. The castings must 
be free from even the most minute cracks and 
pin holes; and they are closely inspected for imper- 
fections. The moulds are all rammed by hand on the 
floor, the surfaces being skin-dried with an oil torch 


rap- 
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after the pattern is drawn, so that the metal will run 
properly and the casting will have a smooth sur- 
face. The larger castings weigh from 25 to 30 lbs. 
The moulds are poured with four or five ladles at 
the same time in order to make sure that the metal 
will run over the entire surface. Because of the 
size of the section it is necessary to use 2 cub. yds. 
of sand for the moulds of some of the 25-lb. cast- 
ings. Very heavy wooden flasks are used with plaster- 
of-Paris match with wooden ribs. The flask is shaken 
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out at from two to five minutes after the casting 1s 
poured, to allow for shrinking and to prevent crack- 
ing. A great deal of attention to the proper set- 
ting of chills is required, the chills being of the 
greatest importance in getting good castings. Chills 
are required to prevent cracking in the thicker parts 
of the metal. In making some castings, as many as 
200 chills are used. 

Moulds for castings with curved surfaces are 
poured flat. If the casting is a flat piece such as a 
limousine door, the flask is tipped to an angle of 
30 deg., so that the metal will run. A mould for 
a casting with an entirely flat surface is poured from 
a sprue hole anl two gates. For pouring moulds 
for a curved casting two to four or five sprue holes 
are provided, each with four to six gates. Figs. 1 
and 2 show the method of gating to obtain the proper 
flow of metal. The door shown on the left of Fig. 1 
is poured with one sprue with two large gates, this 
mould being poured at an angle of 30 deg. In the 
centre is a side body casting that is poured with 
three sprues and fourteen gates, all the sprues being 
poured at once. Another method of gating is from 
underneath, as shown in the window-frame casting on 
the extreme right, this being poured with one sprue 
and three gates. A very difficult casting to pour 1s 
shown in Fig. 2. This is poured flat with the curve 
extending downward, and has four sprues and 
twenty-six yates, no risers being used. 

After the castings are taken from the moulds they 
are cleaned and the fins are chipped off, and then 
they are ready for dispatch. Great care is required 
in the further finishing of the castings before the 
sections are assembled into car bodies. Owing to the 
thinness of the metal many of the castings are 
warped, but the metal is sufficiently pliable to permit 
straightening. Some of these are hammered into 
shape by means of a wooden mallet or rawhide ham- 
mer, but parts with considerable curved surface are 
clamped on wooden moulds of the shape of the piece 
and straightened with a steel hammer and wood 
block. After being straigthened the castings are 
hand-finished by filing and drawing, and polished with 
an emery cloth. . 
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The Microscopical Aspect of Some Ores. 


By James Scott. 


Many 


of native 


ores, especially those consisting principally 
metal, exhibit minute details of fairly 
regular shape, even when there are no symmetrical 
features large enough to be seen by the naked eye. 
On the other hand, ores such as galena, when pos- 
sessing a definite structure, can be broken down into 
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lig. 1.—Mag@niriep PiInHoLE View oF 
Moss or Fisrovus Copper; ‘THREADS 
ENTIRELY ComMPosep OF CRYSTALS 


small pieces, which still retain some degree of geo- 
metrical formation. Ores of the kind when magni- 
fied beneath the compound microscope reveal an 
abundance of novel detail. If examined beneath a 





hig. 2.—Macniriep Pinnote View or 
InpiGo CoprerR, SHOWING CHARACTER- 
ISTIC STRUCTURE, 
strong light, the ores may be made to disclose an 


almost blinding brilliance, bright planes, corners, 
and edges being contrasted with very deep, or maybe 
quite black, shadows. The accompanying illustra- 


tions indicate pinhole spaces greatly magnified. 


Copper and silver appear to be two. of the foremost 
among those metals found in a native condition. 
Moss or fibrous copper, and indigo copper, as in- 
stances of the  first-named, afford interesting 
minute. The aspect of moss or fibrous copper is, as 
its name implies, that of a finely-shredded metal. 
It is really a collection of entangled filaments com- 
pressed together. When small portions of the 
threads are magnified, they are found to present a 
wholly crystalline structure, which is depicted in 


Fig. 1. The thinnest of the threads, as a rule, con- 
tain the smallest-sized crystals, and the stoutest 


threads are composed of the largest crystals. It 
will be seen that even where the fibres terminate in 
narrow-pointed ends a faceted arrangement is con- 
spicuous among its particles. 

North America produces a fibrous 
which (except for colour) strongly 
copper, 
continues to 


silver 
moss 


native 
resembles 


yet when it is enormously magnified it still 
arrangement 


show a filamentous en- 





Fic. 3.—MaAGniFIED PINHOLE 
CHALCO-PYRITES, SHOWING 
CRYSTALLINE STRUCTURE. 


VIEW OF 
MINUTELY 


tirely devoid of crystalline structure. This is a 
curious fact, bearing in mind the susceptibility of 
silver to crystallisation. 

Indigo copper has a quite characteristic formation 
altogether different from that just described 
this case the interlacing minute portions are flat (or 
nearly so), somewhat prismatic, and split longitudi- 
nally, as explained in Fig. 2. The surfaces of the 
pieces are intensely radiant. It would seem that 
the tendency of these obiects is to cleave in the 
direction of their length, producing smallest pieces 
of a shape somewhat similar to the original one. 
Where cross-breakages happen they result in the 
ends becoming straight, as shown in the illustration. 

The sulphur-laden chalecopyrites (copper), which are 
very often richly irridescent, present the appearance 
shown in Fig. 3, the majority of the grains having 
triangular facets. In many cases the tops of the 
figures have been removed, thereby altering the form. 
When three corners are missing there is the sem- 
blance of an hexagonal design. Some of the partieles 
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are oblong, with ends fashioned into various shapes. 
Where two or more crystals are united and fused 
together, other kinds of structure occur. Even in a 
small chunk that has evidently been shapeless in its 
original condition there is a tendency for it to wear, 
probably by frictional splitting, so as to develop 
angular forms. One such piece can be seen at the 
bottom of Fig. 3. 

In order that the reader may become acquainted 
with the principal differences between chalcopyrites 
and ruby copper, some of the latter is illustrated 
in Fig. 4. While some of the grains resemble those 
of chalcopyrites, many are scored across the surface 
with parallel ridges and grooves. 

Among the most attractive native silver ores is 
that depicted in Fig. 5: It will be noticed that in 
this case many of the crystals are adherent to each 
other, and constitute flattened masses. They have a 
rather padded appearance, which is emphasised by 
the great contrast between the brilliant raised sur- 
faces and the darkened grooves existing between the 
joined objects. Although, judging by the details 
visible, the general style of crystallisation may be 
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GRANULES 


Fic. 4.—-MaAGNIFIED PINHOLE 
Rusy Copper, SHOWING HOW 
ARE CRYSTALLINE. 


referred to the cubical system, the majority of the 
specimens in the writer’s own collection are oblong 
in form, with oblique ends. In some crystals, how- 
ever, the ends are rectangular. It does not need 
much examination to detect that faint depressions 
cross the crystals at fairly regular intervals. It can 
be easily understood that in circumstances where 
proper sub-division could be favoured these crystals 
would divide and separate into squares or cubes, or 
else some figure approaching that formation. The 
masses appear to be liable to break up into crystals, 
or the latter to unite into masses, according to the 
conditions surrounding them. No doubt they are 
capable of alternate rupture and union. 

Galena, the lead sulphide, displays the minutely- 
fractured aspects shown in Fig. 6. It is certainly a 
curious and almost inexplicable fact that no matter 
how finely such a substance is pulverised, its ten- 
dency is to break up in this particular manner. 
There must be some little-studied law responsible for 
the effects, which no theory seems at present to 
thoroughly explain. 

It should be understood that all the variations in 
the shapes of the tiny pieces of the different ores 
cannot be depicted in a few illustrations. The 
quantity of ore or metal that can be laid in a mere 
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pinhole may furnish a guide to the remainder; but 
on account of the insignificance of its bulk, 
minor formations must be omitted. 

As to the probable methods by which the crystalline 
formation of metals and their ores occur, the writer 
has come to the conclusion that crystallisation is the 
underlying principle of nature. Perfect, exquisitely 
shaped, minute crystals may be found in the hearts 


some 





Fie. 5.—MaGniriep PiInHOLE VIEW oF 
NATIVE SILVER, CONSISTING OF CRYSTAL- 
LINE MASSES. 


of stout trees; in roots, bulbs, leaves, and flowers; 
in snow, ice, hail, and water; in granite and similar 
rocks; in soft limestone and other organic deposits ; 
in wine and blood; in chemical solutions and 
menting fluids; and in many other substances. 


fer- 


The 
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6.—MAGNIFIED 
(LEAD 


PINHOLE 
SULPHIDE), 


VIEW OF 
SHOWING 


writer’s belief is that the initial cause of a crystal 
is a bubble or globule, either free or imprisoned—it 
may be gaseous, liquid, or solid. He has watched a 
normally invisible spherical drop of fluid, enor- 
mously magnified, while it evaporated. As it did so, 
its top and bottom became flat, and its sides shrank 
into variously faceted planes. When superfluous 
moisture had gone there remained a perfect crystal. 
Imagine myriads of such globules together: If they 
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were so soft as to amalgamate homogeneously at first 
there would still be the tendency to spherical forma- 
tion, and each particle might reasonably be expected 
to squeeze out its own amount of salt without being 
prevented by surrounding liquid. In a glass of 
clear water we can often see bubbles of gas separate 
out and stick to the sides of the vessel. It is quite 
feasible that similar spheres, still invisible to us, 
exist in the water. 

Suppose, however, that the globules are semi-solid 
or molten, as with primitive metal. They would 
then retain their individuality with fair complete- 
ness; and as they became harder through departure 
of moisture, they would settle into crystalline shapes 
as explained. These crystals would then fall to- 
gether, and by mutual pressure, friction and frac- 
ture, modify each other. It might happen that some 
of the globules would unite, and by composing elon- 
gated shapes, ultimately leave crystals altered accord- 
ingly. Just as a string of soft beads could be 
squeezed and rolled together into a cylinder, and 
this cylinder be flattened into a prism, so a host of 
originally small particles could be rearranged into 
all kinds of patterns. Very large crystals must be 
regarded as having been made by the gradual, regu- 
lar deposition of substance on a small nucleus of 
similar shape, the lines of junction dissolving away 
meantime. 

By laying pieces of leaf metal between strips of 
glass wired together and then strongly heating them 
in a fire or furnace, the resultant shrinkage will 
exhibit a minutely crystalline formation, and the 
metal will split into regular designs, the metal while 
hot undoubtedly having bubbled into such conditions. 








American Standard Old Metal 
Classification.* 


The standard of classification for old metals adopted 


by the American National Association of Waste 
Material Dealers includes the following provisions :— 

(1) Debivery.—(a) Delivery of more or less on the 
specified quantity up to 2} per cent. is permissible. 

(b) If the term ‘‘ about ”’ is used, it is understood 
that 5 per cent. more or less of the quantity may be 
delivered. 

(c) Should the seller fail to make deliveries as speci- 
fied in the contract, the purchaser has the option of 
cancelling all of the uncompleted deliveries or holding 
to seller for whatever damages the purchaser may 
sustain through failure to deliver. 

(d) In the event that buyer should claim the goods 
delivered on a contract are not up to the proper stan- 
dard, and the seller claims that they are a proper 
delivery, the dispute shall be referred to the Arbitra- 
tion Committee of the Association. 

(e) A contract for a carload, unless otherwise agreed 
upon, shall mean the minimum quantity recognised 
by the official classification tariff of the district in 
which the seller is located. 

(2) Heavy Copper.—This shall consist of copper not 
less than 1/16 in. thick, and may include trolley wire, 
heavy field wire, heavy armature wire, that is not 
tangled, and also new copper clippings and punch- 
ings, untinned and clean, and clean copper segments. 

(3) No. 1 Copper Wire.—To consist of clean un- 
tinned copper wire not smaller than No. 16 B & S. 
wire gauge, to be free from burnt copper wire which 
is brittle and all foreign substances. 


*From Cireular A issued by the National Association of Waste 
Materials, 170, Summer Street, Boston, Mass., U.S.A. 


(4) No. 2 Copper Wire.—To consist of miscellaneous 
clean copper wire such as of necessity would be taken 
out of the heavy copper and the No. 1 copper wire, 
but to be free of hair wire and burnt wire which is 
brittle. 

(5) Light Copper.—Shall consist of the bottoms of 
kettles and boilers, bath-tub linings, hair wire, burnt 
copper wire which is brittle, roofing copper and similar 
copper, free of visible iron, brass, lead and solder 
connections, old electrotype shells and free of exces- 
sive paint, tar and scale. 

(6) Composition or Red Brass.—Shall consist of red 
scrap brass, valves, machinery bearings and other 
parts of machinery, including miscellaneous castings 
made of copper, tin, zinc and/or lead, no piece to 
measure more than 12 in. over any one part, to be 
free of aluminium and manganese, also free of rail- 
road boxes, cocks and faucets, gates, pot pieces, 
ingots and burned brass. 

(7) Railroad Bearings.—Shall consist of railroad 
boxes or car journal bearings, must be old-standard 
used scrap, free of yellow boxes, plastic and similar 
bearings, also iron-backed boxes, and must be free of 
babbitt; also free of excessive grease and dirt. 

(8) Cocks and Faueets.—To be mixed red and yellow, 
free of gas cocks and beer faucets; shall be at least 
half red. 

(9) Heavy Yellow Brass.—Shall consist of heavy 
brass castings, rolled brass, rod brass ends, brass 
screws and tinned or nickel-plated brass tubing; to 
be free of iron and dirt, and must be in pieces not 
too large for crucibles. Must also be free of alu- 
minium and manganese mixtures. Condenser tubes 
shall not be considered as heavy brass. 

(10) Light Brass.—Shall consist of light sheet brass, 
forks and spoons, miscellaneous brass that is too light 
for heavy, but to be free of any visible iron, gun 
shells containing paper or iron, loaded lamp bases and 
of clock works. 

(11) New Brass Clippings.—Shall consist of the cut- 
tings of new sheet brass; to be absolutely clean and 
free from any foreign substances. 

(12) Brass Tubing.—Shall consist of brass tubing, 
free of nickel-plating, tinned, soldered or tubes with 
cast-brass connections. To be sound, clean tubes, 
free of sediment and condenser tubes. 

(13) No. 1 Composition Turnings.—To be free of 
aluminium, manganese, plastic and yellow brass turn- 
ings, not to contain over 2 per cent. iron, to be free 
of grindings or foreign material, especially babbitt, 
and free from adulterations made to resemble metal. 
Turnings not according to this specification subject 
to sample. 

(14) No. 1 Yellow Brass Turnings.—Shall consist of 
strictly rod turnings, free of aluminium, manganese, 
composition and tobin turnings. Not to contain over 
3 per cent. of iron, oil or other moisture, to be free of 
grindings and babbitts. To avoid dispute, to be sold 
subject to sample. 

(15) No 1 Pewter.—Shall consist of tableware and 
soda fountain boxes, but in any case must test 84 per 
cent. tin. Syphon tops'to be treated for separately. 

(16) Auto Radiators—To be classed separately; 
must be free of iron. 

(17) Zine.—Must consist of clean sheet and cast 
zinc, also cast batteries to be free of loose oxide and 
dross, sal-ammoniac cans and other foreign materials. 

(18) Tin Foil.—Shall consist of pure foil, free of 
lead compositions and other foreign ingredients. 

(19) Electrotype Shells—Must be hand-picked and 
free of dross. 

(20) Packages.—Shall be good, strong packages, 
suitable for shipment, and each package to be plainly 
marked with the gross and tare weights. 
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The National Physical Laboratory. 


The annual report of the National Physical 
Laboratory for 1914-15 has been issued, and in regard 
to the Department of Metallurgy and Metallurgical 
Chemistry, states that during the first four months 
of the period covered by the Report the further 
equipment of the Wernher Laboratory was continued. 
‘he most important increase in the plant consists in 
the erection and installation of an experimental roll- 
ing mill. This mill has been designed primarily for 
the purpose of providing facilities for rolling ingots 
of light alloys (alloys of aluminium) into bars and 
sheets for the purpose, in the first place, of ascer- 
taining the suitability of various alloys for mechanical 
use, principally in connection with aeronautics, ana, 
in the second place, for the purpose of determining 
the exact conditions under which various promising 
alloys can be rolled in a satisfactory manner. 


Research Work. 

The progress of research work during the past year 
has been almost entirely confined to the first three 
or four months. Since the outbreak of the war the De- 
partment has been so short-handed, owing to the 
absence with the Army of four members of the 
scientific staff, that it has been found difficult to do 
much more than cope with the investigatory test 
work and other matters of special urgency which 
have come before the Department. In view of the 
importance of the work on light alloys, particularly 
in connection with the work of the Advisory Com- 
mittee for Aeronautics, one member of the scientific 
staff, Mr. S. L. Archbutt, has been recalled from 
service with the Army in order to assist in carrying 
on the work of the Department. 

Alloys Research.—The work outlined in the pre- 
vious Report has been continued, and very consider- 
able progress has been made, particularly in regard 
to the investigation of the constitution of the ternary 
system Aluminium-Zinc-Copper. Considerable diffi- 
culty has, however, arisen in interpreting the indi- 
cations of thermal curves and of microscepic 
examination relating to the alloys lying near ‘the 
aluminium corner of the ternary triangle. This 
difficulty has now been traced to the fact that the 
accepted constitutional diagram for the copper 
aluminium alloys containing 90 per cent. of alu- 
minium and over is incomplete in regard to an im- 
portant reaction which occurs in the alloys at a 
temperature of 560 deg. C. It has, however, been 
found difficult to discover the exact nature of this 
reaction, and since it is of fundamental importance 
to the understanding of the ternary alloys containing 
up to 5 per cent. of copper, considerable time has 
been devoted to the study of this special point. 
Experiments on the physical properties of the ternary 
alloys have been very largely postponed until the 
rolling of the alloys could be carried out in the 
experimental rolling mill at the Laboratory itself. 

The scheme for the extended investigation of the 
permanence of light alloys in regard to supposed 
spontaneous disintegration, which was set out in the 
previous Report, has been steadily pursued as far as 
the adverse circumstances already noted have per- 
mitted. The preparation of the very large number 
of test pieces has proceeded and is now approaching 
completion, while a considerable number of measure- 
ments have been made. So far as results have yet 
been obtained, it is interesting to notice that no 
signs of any change have been obtained in any of 
the specimens under observation. 

Effects of Strain at High Temperatwres.—Since 
the beginning of August it has not been found possible 
to arrange for further work or this subject. Up to 


that point a series of measurements had been vob- 
ta.ned on a low carbon steel, and the results were 
found to confirm with considerable accuracy those 
previously published. Work on steels of higher car- 
bon content was in preparation, but has not yet 
been carried out. 

intercrystalline Cohesion of Metals.—This research 
had also been carried on during the earlier montns 
ot the period under review, and certain interesting 
preliminary results in connection with measurements 
of the latent heat of tusion of metals in different 
states of crystalline aggregation were obtained. The 
work had, however, been suspended pending the com- 
pletion of the new apparatus for thermal curves. 
this part of the work has quite recently been re- 
sumed, and is being continued as time permits. 

New Reagent for Etching Stecl.k—A Paper describ- 
ing the work on this new reagent was presented at 
the May meeting of the Iron and Steel Institute, 
1914. The new reagent has since been in constant 
use in the Laboratory, and has given results of con- 
siderable interest and importance. Recently, the 
suggestion of Stead that the reagent could be im- 
proved by largely diluting it with alcohol has been 
tried, but it is found that although the use of alcohol, 
as Stead points out, diminishes or even prevents 
entirely the pitting action which the aqueous reagent 
possesses, yet alcohol introduces certain disadvan- 
tages. In the first place, the pitting itself is a 
valuable guide as to the character of the steel, while 
further it is found that with the alcoholic reagent 
the pearlite is generally darkened, while the ferrite 
remains light. One of the principal advantages of 
the reagent is thereby sacrificed. 

An example of the usefulness of this reagent has 
recently occurred in connection with steel required 
for war materials. In this steel, minute cracks and 
fissures, which inevitably led to the rejection of the 
final product, have been found to be definitely asso- 
ciated with the presence of phosphoric bands, whose 
presence was clearly revealed by the reagent. A 
further interesting observation, which has been care- 
fully confirmed, illustrates the manner in which the 
phosphoric banding of steel persists even after drastic 
heat treatment. This observation was made by 
examining a banded steel in the ordinary annealed 
condition and again after quenching from 800 deg. C. 
In the latter condition, while the bulk of the steel 
was in the condition of martensite-troostite, certain 
regions were found to consist’ of ferrite, and this 
could readily be ident‘fied with the bands of phos- 
phoric ferrite revealed by the new reagent in the 
annealed steel. This observation shows clearly how 
the presence of a relatively high proportion of dis- 
solved phosphorus prevents the diffusion of iron car- 
bide even at a temperature as high as 800 deg. C. 
A further inference may be drawn to the effect that 
the presence of marked phosphoric banding is a very 
serious disadvantage to steels which have to be 
hardened, and incidentally also to materials intended 
for case-hardening, since phospho-ferrite resists diffu- 
sion of carbon, and this leads to the production of 
soft spots and even of cracks after hardening. 

Research on Magnet Steels.—In conjunction with 
the Physics Department, a research has been under- 
taken on steels for permanent magnets, the material 
having been supplied by various makers, through the 
Research Committee of the Institution of Electrical 
Engineers, under whose auspices the work has been 
undertaken. The metallurgical work has consisted 
in the determination of temperature-permeability 
curves, with a view to determining the magnetic 
transformation temperatures. Specimens of the 
various steels have then been quenched from tem- 
peratures based on the results of the temperature 
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curves and handed to the Physics Department for 
magnetic study. Special treatment appears to be 
necessary in order to obtain the best results with 
magnet bars of considerable thickness, and experi- 
ments directed to ascertaining the best kind of such 
treatment are being carried on. 

Constitution of the Alloys of Copper with Tin.— 
A detailed study of the constitution of these alloys 
has been begun with a view to utilising the most 
accurate available methods for clearing up the points 
which still remain in doubt in regard to the consti- 
tution of these alloys. The work so far undertaken 
has dealt with ajloys containing 55 to 65 per cent. 
of tin, and the results have been published in a 
Paper read at the March (1915) meeting of the 
Institute of Metals. 


Investigatory Test Work. 


The activity of the department in this direction 
has been exceptionally great during the entire year. 
The work which has been carried out may be roughly 
divided into three groups :—(1) Investigation of cases 
of failure. (2) Investigations in connection with 
manufacturing processes, the manufacture of specific 
articles, or the use of special materials. (3) Investi- 
gations connected with aeronautics. 

Cases coming under group (1) have been more 
numerous than usual. As regards group (2), while 
several of the cases investigated have been those 
arising out of industrial difficulties of an ordinary 
nature, several have arisen during the last few months 
from circumstances due to the industrial conditions 
caused by the war. The Laboratory has been, in 
several instances, in a position to overcome the diffi- 
culties of manufacturers arising from shortage of 
customary materials, etc. Owing to the confident:al 
character of the work of this kind, detailed reference 
to it is obviously impossible. The investigation of 
failures and breakages occurring in connection with 
aeronautical work, principally in regard to engine 
parts and in some cases structural parts of aero- 
planes, has occupied a very large amount of time 
and attention from the Superintendent and staff of 
the Department. Particular attention has been 
devoted to the question of the effect upon steel of 
acetylene welding, and the research which has been 
undertaken in consequence of the questions raised in 
this connection is being carried out jointly with the 
Engineering Department. The materials involved in 
these aeronautical questions are in many cases special 
alloy steels of peculiar properties and micro-structure. 
The peculiarities in question have in many instances 
required special experimental investigation ; so much 
so is this the case, that it is becoming desirable that 
a systematic study of the more usual types of alloy 
steels should be undertaken by the Department. 

Coming under the heading of Investigatory Test 
Work, it may be mentioned that the Department has 
been engaged in a somewhat extensive confidential 
investigation for the War Department, and has dealt 
with a number of questions arising from various 
branches of the Admiralty service. 


Metallurgical Chemistry. 


The work of this Division has been carried on in 
the usual manner, the amount of work dealt with 
during the first four months of the year under review 
being exceptionally heavy. Since the outbreak of 
the war, the staff of the Division has been heavily 
depleted, but there has also been a marked falling 
off in the amount of work, so that the reduced staff 
has been able to carry on the work satisfactorily. 

Investigatory Test Work (Chemical Division).—The 
work of this Division has undergone very considerable 
expansion during the latter part of the year, prin- 
cipally owing to the fact that the conditions arising 
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out of the war have raised a number of new problems. 
A considerable amount of work has been undertaken 
in connection with the efforts of British manufacturers 
to produce articles formerly imported. 


Magnetic Separator for Treating 
Fine Material. 


For all-round efficiency under average conditions 
the trough type of separator possibly leaves little to 
be desired. When, however, separation has to be 
effected with very fine material, experience has shown 
that it is scarcely practicable to clear the plates, 
which after a time become choked, rendering the 
machine more or less inefficient. The machine illus- 
trated herewith has been designed by Messrs. J. 
Harrison Carter, Limited, Dunstable, to overcome 
this defect. Its general principles are identical wivh 
the older type, consisting of the feed hopper and_tie 
rocking trough. The essential difference lies in ihe 
disposition of the magnets and the method of effect- 
ing separation. The magnets are fixed transversely 
across the lower end of the rocking trough, being 
placed between the conveying belt shown in our illus- 
tration. This belt is carried on wooden rollers, one 





Maenetic SEPARATOR FoR Fine MATERIAL. 


of which is provided with the necessary tension screws 
for adjustment. The belt itself is of cotton and is fur- 
nished with a number of steel studs, secured to brass 


plates on the underside. It will thus be seen that 
the sand or other refuse passes beneath the lower 
side whilst the magnetic material is lifted by the belt 
and carried over to a point ‘outside the magnetic 
field, falling into the receptacle shown. It will be 
noted that a brush is provided in this receptacle to 
assist in clearing the projections. The belt, as will 
be seen, is driven through a worm and worm wheel 
off the main shaft. For the purpose of our illustra- 
tion the gear case has been removed from this drive. 
The sand or refuse is delivered into the hopper 
in front of the machine in the usual manner, and is 
fed automatically to, and evenly spread over, the 
tray. 





American Foundry Conference. 


The annual gathering of the American Foundry- 
men’s Association, the American Institute of Metals 
and the associated institutions will be held this year 
at Atlantic City, during the week of September 27. 
There will be the usual exhibit of foundry supplies 
and equipment conducted under the auspices of the 
Foundry and Machine Exhibition Company. The 
Associated Foundry Foremen have in previous years 
held their meetings on this occasion, but this organisa- 
tion has dissolved and its members have become 
affiliated as associates with the American Foundry- 
men’s Association. 


American Foundrymen’s Association. 

The provisional programme of the American 
Foundrymen’s Association includes two simultaneous 
sessions on malleable and steel castings. The busi- 
ness meeting, which heretofore followed the close of 
the technical deliberations, will be held on Wednes- 
day evening, September 29, when the new officers 
will be elected and the business affairs of the Asso- 
ciation will be discussed. A considerable increase in 
membership has been recorded during the year, the 
enrolment now approximating 1,000. 

The list of Papers that will be presented includes 
the following : — . 

‘“ Resumé of Advances in Foundry Practice,’ by 
Richard Moldenke. 

‘Application of Various Types of Moulding 
Machines to Different Classes of Work,’’ by J. J. 
Wilson and A. O. Backert. 

‘*Time Studies on Moulding Machines,’ by H. K. 
Hathaway. 

‘* Functions of Sand Binders,’’ by H. M. Lane. 

“The Reclamation of Moulding Sand,” by W. M. 
Saunders and H. B. Hanley. 

‘“Relation of the Foundry 
Manager,”’ by S. V. Blair. 

‘* Manufacture and Constituents of Pig-iron and 
the Essentials in the Purchase of this Material,’’ by 
O. J. Abell. 

‘“* Pouring Systems for Grey Iron shops,’’ by H. Cole 
Estep. 

“Fuel Oil Cupolas,’’ by Bradley Stoughton. 

‘‘Thermal Reactions in Melting Grey Iron,’’ by 
Dr. Joseph Richards. i ; 

‘“‘The Inspection of Automobile Castings,’’ 
B. Wilson. 

‘Defects in Grey Iron Castings and Remedies for 
Them,”’ by Herbert Ramp. 

‘The Value of the Vibratory Test in Steel Foundry 
Practice,’ by Lloyd Uhler. : 

“The Particular Application of the Converter in 
the Manufacture of Steel Castings,’’ by C. S. Koch. 

‘Notes on Electric Furnace Construction and 
Operation in the Steel Foundry,’ by W. G. Gray, 
United States Steel Corporation. : 

“Correct Proportions and Essentials in Checker 
Design for Open-hearth Furnaces,” by W. A. 
Janssen. ' 

“‘Causes for Shrinkage Cracks in Steel Castings,”’ 
by William Bossinger. 

Reports will be presented by the Committees on 
safety and sanitation, industrial education, costs, 
steel foundry standards, specifications for malleable 
castings, specifications for steel castings and speci- 
fications for foundry scrap. 


Foreman to the 


by C. 


American Institute of Metals. 
The Papers so far arranged to be presented at the 


annual meeting of the American Institute of Metals 
include the following : — 
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“ Albany Sand,” by D. H. Newland. 

** Experience with Brass in. Civil 
Works,”’ by A. D. Flinn. 

‘* Moulding Sand,’”’ by C. P. Karr. 

‘Aluminium Die Casting Work,”’ 
Pack. 
‘Cracking of Wrought Brass from 
by Dr. Burgess and Dr. Merica. 
‘‘Manufacture and Use of 
by William W. Clark. 

‘“Some Developments in Aluminum,” by C. V. 
Pcwell. 

‘““The Advantage of a Standard Railroad Bearing 
Ailoy,’’ by Russell R. Clarke. 

“Silicon Resistance Furnaces for Melting Brass,’’ 
by Dr. Weintraub. 

‘Effect of Zinc on Copper, Tin and Lead Alloys,’ 
by G. H. Clamer. 

‘‘Copper-Aluminium Alloys,’’ by W. M. Corse. 

‘““ Forging Manganese Bronze,’ by Jesse L. Jones. 

‘‘ Amorphous State of Metal,’’ by S. L. Hoyt. 

‘““Methods of Analysis tor Complex Alloys,’’ and 
‘“Devetopment of Acid Resistance Alloys,’’ by 8. W. 
Parr. 

‘‘ Metallographical Examinations of 88-10-2 Alloy,” 
by Dr. Rawdon. 

‘‘Blectric Furnaces for Brass Melting,’’ 
J. FitzGerald. 

**Cobalt in 
Kalmus. 

‘‘The Electric Furnace for Sherardising,”’ 
S. Trood. 

“The Effect of the Present European War 
Metal Industries,’’ by Thomas F. Wettstein. 

‘* Stellite,’’ by Elwood Haynes. 


Engineering 


by Charles 
Overstrain,”’ 


” 


Alumino-Vanadium, 


’ 


by F. A. 
Non-Ferrous Metals,’?’ by H. T. 
by Dr. 


on the 











‘*E.T.J.’’ Bookshelf. 


Journal of the Institute of Metals, Vol. XIII. 
Edited by G. Shaw Scott, M.Sc. (London: The Insti- 
tute, Caxton House, Westminster, 8.W.—2l1s. net.) 

This volume, the thirteenth of a half-yearly series, 
is one of the largest and most important that has 
yet been issued by the Institute of Metals. It con- 
tains 471 pages and 10 full-page plates, and numer- 
ous illustrations in the text. For the most part the 
volume is a record of the papers read at the recent 
London meeting of the Institute, and of the discus- 
sion that took place then, and subsequently by corre- 
spondence, on these papers. In addition, there is an 
important communication on ‘ Bronzing Processes 
Suitable for Brass and Copper,’’ which was read _ be- 
fore the Birmingham Section of the Institute. The 
portion of the book containing international abstracts 
of scientific and practical papers dealing with copper, 
brass, and other non-ferrous metals is very compre- 
hensive in view of the difficulty of obtaining access 
to Continental technical and scientific papers. 


Halifax a Commercial and Industrial Centre. 
Edited by G. P. Wadsworth. (London: Sells, 
Limited, 166-169, Fleet Street, E.C.—2s. 6d. net.) 

This handbook to the city is published for the 
Halifax Chamber of Commerce, Chamber of Trade 
and Advertising Club, and sets out to show manu- 
facturers and merchants at home and abroad the 
wide range of work produced from the district, which 
is now as well known for its machinery as_ its 
woollens. It is also hoped to attract those contem- 
plating setting up new works by demonstrating the 
advantages of the town’s position. The book con- 
tains a good deal of very interesting reading by 
reason of the historical items which are included; 
while it also affords some useful information on the 
trades of the district, 

pd 2 
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Inventions. 


Applications for Patents. 
An asterisk indicates that a complete 

panies the application, When inveutions are 

the names of the communicators are in brackets. 


. 
specification accom- 
communicated 


6,779.*Cars or trucks tor charging furnaces or re- 
torts. C. Kugel. 

Ingot moulds, slag pots, ete. F. Richards. 

Melting, oxidising, and volatilising metals. W. 

Boorne and J. Sackett. 

Apparatus for feeding pulverised or finely- 
divided fuel. (Quigley Furnace and Foundry 
Company, United States.) 

Feeding heads for use with ingot moulds. Sir 
Robert A. Hadtield. 

Refining steel by electrical 
Barclay. 

7,466.*Casting metal in moulds. Priazisionsgusswerke 

System Schmidt-Reichhardt G.m.b.H. 

. Furnaces heated by oil fuel for melting metals. 
J. Ward and A. P. Townsend and R. G. 
Forgham, trading as A. P. Townsend. 

and 7,543. Metallic alloys. J. Frederick Duke. 

. Air-heating furnaces. D. Smith and J. 
Jardine. 

Apparatus for use in the annealing of metal 
or in the manufacture of malleable iron. W. 


Slingsby. 
J. E. Fletcher and J. Har- 


Puddling iron. 
rison. 
Foundry ladles. S. W. Williamson. 
396.*Casting machines. A. W. Morris. 
}. Furnaces. H. J. Yates, S. N. Brayshaw, and 
E. R. Brayshaw. 
73. Metal alloy. J. H. Sayles. 
Metal alloy. F. D. Frost and J. L. Tait. 
8,257 and 8,258. ‘lreatment of steel. C. P. Sandberg. 
8,265.*Smelting furnaces. E, Ruck. 


6,894. 
7,072. 


7,169. 


7,180. 


7,320. means. S. F. 








Defence of the Realm Regulations. 


By an Order in Council, published in a Supplement 
to the ‘“‘ London Gazette,’’ the following amendment of 
the Defence of the Realm Act Regulations is pro- 
mulgated : — 

For paragraph (b) of Regulation 8a the following 
paragraph shall be substituted : 

‘*(b) to regulate or restrict the carrying on of any 
work in any factory workshop or other premises, or 
the engagement or employment of any workman, or 
all or any classes of workmen, therein, or to remove 
the plant therefrom, with a view to maintaining or 
increasing the production of munitions in other fac- 
tories, workshops or premises, or to regulate and 
control the supply of metals and materials that may 
be required for any articles for use in war.’’ 








The council of the Newcastle Chamber of Com- 
merce recently considered a letter from the Admiralty 
suggesting the establishment cf committees in New- 
castle and Glasgow for the issue of licences for the 
export of steel, the Newcastle committee to deal 
with applications from the North of England and 
the Glasgow con:mittee with Scottish applications. 
When the committees were formed, details of the 
work to be undertaken could be discussed at the 
Admiralty. The Chairman of the Chamber, Mr. 
J. H. Beckingham, remarked that the appointment 
of these committees for the steel trade might be 
taken as an indication of what might come for the 
coal export trade. It would facilitate the business 
of the North of Fngland very much. The secretary 
was instructed to communicate with the large steel- 
makers in the North of England with a view to 
securing names ot gentlemen willing to serve on the 
committee. 


Scotch Controlled Establishments. 


Regulations have been issued by the Minister o1 
Munitions with respect to the general ordering ot the 
work in a controlled establisnment in Scotianu. The 
regiiiatious, which are made in pursuance of Sec- 
cluul 4, Sub-section (0), of the Munitions of War Act, 
iJld, are as tollow:— 

(1) the owner of any controlled establishment 
shall, as soon as practicable, post rules reiating to 
order, discipline, timekeeping, and efficiency con- 
spicuously in his establisument so as to bring 
tnem ettectively to the knowledge of workmen ¢m- 
pioyed therein. Copies ot rules so posted shall ne 
sent to the Minister ot Munitions. 

(Z) Kvery person employed in the establishment 
shall comply with any rute so postea, provided that 
no person shall be liable to a penaicy under the 
Act for failing or refusing to comply with any rule 
it the Munitions Tribunat is satisned that the rule 
is an unreasonable one or that the person had just 
cause for his failure or retusal to comply with it. 

(3) These regulations may be cited as the Muai- 
tions (Urdering of Work) Kegulations, 1915. 

(4) ''hese regulations shall come into torce on 
the 12th day of July, 1918. 


BESSEMER CONVERTER v. OPEN-HEARTH.— 
Mr. W. J. Foster, in the course of a Paper before 
the Staffordshire lron and Steel Institute, remarked 
that for a period of something like 35 years the Bes- 
semer converter and the Siemens regenerating fur- 
nace have worked parallel in keen competition tor 
supremacy in many of the large companies, both in 
this and in other, countries, but the advantages are 
now undoubtedly on the side of the Siemens system. 
‘* Even in America, where the utilisation of scrap has 
not been so important as in this and other countries, 
the system is undergoing a change, and, like this 
country, particularly in this district, the scrap— 
chiefly the waste trom numerous manufactures—is 
becoming an important factor. It requires very little 
thought to prove the disadvantages of the Bessemer 
converter compared with the open-hearth process, par- 
ticularly as far as this district is concerned. More- 
over, the irregular and inferior quality of the steel 
produced is a great item against its future existence. 
in modern practice the metal mixer is becoming a 
very useful apparatus, this important process being 
originally installed chiefly with the object of getting 
a good average of the silicon contents of the resultant 
bath which was received from the different blast fur- 
naces. For example, take the Barrow Hematite Steel 
Company, and Bolckow; Vaughan & Company, of 
Middlesbrough; these firms have sometimes had as 
many as ten furnaces running into one mixer, and in 
the case of the Barrow Hematite Steel Company I 
have known the silicon vary as much as 2 per cent. 
from the different furnaces, with the result that, pre- 
vious to the introduction of the mixer, the constant 
cry of the steel-melters was that the iron was either 
too hot, due to the excess of silicon, or too cold on 
account of low silicon. Practically the whole of these 
complaints disappeared like magic when the mixer 
was put into operation.” 


STANDARD STEEL SPECIFICATIONS FOR 
MOTOR-CAR CONSTRUCTION.—A good deal of 
valuable work is being done by the American Society 
of Automobile Engineers in the way of arriving at 
standards for the various components that enter into 
the construction of motor-cars. The enquiries relate 
to practically every part of automobiles, each being 
carried out by a separate committee. The committee 
which deals with iron and steel has just issued a 
pamphlet of nearly 50 pages giving specifications 
covering the entire chemical composition of some 45 
different steels under the general classification of 
carbon steels, nickel steels, nickel-chromium steels, 
chromium steels, chrome-vanadium steels and silico- 
manganese steels. 
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Trade Talk. 


Tue address of the Board of Invention and Re- 
search is now Victory House, Cockspur Street, S.W. 
Tue offices and warehouse of Mr. Robert H. Wash, 
engineer, have been removed to Letchworth, Herts. 


Sree, Castines, Limirep. have removed their regis- 
tered offices to 253, Old Edinburgh Road, Parkhead, 
Glasgow. 

A petition for the winding-up of the Lancashire 
Brass Founders, Limited, will be heard at Blackburn 
on Thursday, August 5. 


Tue Weaste Founpry Company, Limitep, is being 
wound up, with Mr. W. Eaves, 15, Fountain Street, 
Manchester, as liquidator. 

Tur works, plant. etc.. of Webb, Peet & Company, 
Limited, Westgate Iron Works, Gloucester, are being 
offered for sale by private treaty. 

Tue works at Broad Oaks, Chesterfield. belonging 
to Markham & Company, Limited, have been taken 
over bv the Government for the manufacture of muni- 
tions of war. 


Toe British Reryrorcep Concrete ENGINEERING 
Company, Lruttep. has removed from London to 1, 
Dickinson Street, Manchester. The company’s works 
are at Trafford Park. 

Tue average cash price of West Coast hematite 
warrants for the quarter ending June 30 was 95s. per 
ton. For the correspondine period of last year the 
average price of warrants was 61s. 

RevpatH, Brown & Company, Limitep, of Edin- 
hurgh, intend erecting further works in that city, 
for which they have asked the Town Council to con- 
sider an offer for 17 acres of ground. 


Tur general meetings of the Institution of Mining 
and Metallurgy during the ensuing session have been 
provisionally fixed for the third Thursday in each 
month from October, 1915, to May, 1916, inclusive. 


Messrs. A. A. Kay, G. H. S. Cartrr, and C. F 
CarTeR. carrying on business as_ electrical and 
mechanical engineers, at Ecclesfield Works. Eccles- 
field. under the style of Kay & Company, have dis- 
solved partnership. 

A prancn of the Belzian Service of Militarv Tnven- 
tions has been established at 21, City Road, EC., bv 
the Belgian military authorities. This service in- 
vestigates and reports to the Belgian War Minister 
all new military inventions. 

Messrs. J. Hunt, J. B. Hunt, and J. C. Fret, 
earryine on business as engineers, at 2. Mellish 
Street, Millwall, London, under the stvle of E. Hunt 
& Comnany. have dissolved partnership so far as re- 
gards Mr. J. Hunt. 


Tue partnership heretofore subsisting between 
Messrs. J. Linley and W. H. Buckley, carrying on 
husiness as engineers, brass finishers and smiths, at 
Farrow Street, Shaw, near Oldham. under the style 
of Linley & Buckley, has been dissolved. 

Tue firm of Thomas Morton & Comnany. env ineers 
and millwr‘ghts. St. Catherine Works. Perth, has 
heen dissolved as at May 15 by the retirement of 
Mr. G. Morton. The business is beine continued 
by Mr. Thomas Morton under the same style. 


Messrs. Duperon & Gray, consulting engineers, 
89. Aldgate. London. F.. have converted their busi- 
ness ipto a limited liabilitv concern, under the stvlo 
of Dudgeon & Grav. Limited. Mr. A. J. Dudgeon 
and Mr. H. Gray will be governing directors. 

THe Lorp-Lrevtenint or CumpBertanp has been 
requested by the Ministry of Munitions to call a 
meeting of those connected with the engineerine 
industrv for the purpose of setting up a ‘general 
committee representative of the whole county. 


Tue partnership heretofore subsisting between 
Messrs. J. Grisdale and A. Brown, carrying on busi- 
ness as engineers, brass founders, and copper and 
tinsmiths, at 1 to 4, Wood Street, Victoria Docks, 
under the style of A. & J. Thomson, has been dis- 
solved. 


Tue partnership heretofore subsisting between 
Messrs. W. Farrar and S. Young, of Bramley, Leeds, 
carrying on business as engineers, millwrights, etc., 
at Paragon Engineering Works, Bramley, under the 
firm name of Farrar & Young, has been dissolved so 
far as concerns Mr. S. Young. 


Tue shareholders of the Port-Glasgow Engineering 
Works, Limited, Dockside, Port-Glasgow, have de- 
cided to wind up the company voluntarily with a view 
to reconstruction, and that Mr. J. Arthur. cashier, 
Port-Glasgow Engineering Works, Dockside, Port- 
Glasgow, be appointed liquidator. 

THe Weiurneron Founpry, Swansea, and the Dun- 
vant Foundry, near Dunvant Station, were offered for 
sale bv auction by Messrs. J. W. Leeder & Son on 
July 12. The sale included good-will, buildings, 
plant, and machinery. The highest bid was £2,760, 
at which the property was withdrawn. 


A MEETING of the shareholders of the Russian Griffin 
Engineering Company, Limited. was held at Blom- 
field House, London Wall, E.C., on Wednesday, 
August 4, for the purpose of considering the liquida- 
tor’s accounts, showing the manner in which the 
winding-up has been conducted and the property of 
the company disposed of. 


A MEETING of the shareholders of the Moss Bay 
Hematite [ron and Steel Company, Limited (in volun- 
tary liquidation), will be held at the registered office 
of the Workington Iron and Steel Company, Limited, 
at the Moss Bay Works, Workington, on Friday, 
August 27, for the purpose of considering the liqui- 
dator’s report as to the winding-up of the company. 


ArcHriBatp Barrp & Son, Limirep, are building a 
new foundry at their Clyde Steel and Engineering 
Works, Hamilton. The present foundry is only equal 
to the production of steel castings up to about two 
tons in weight. This foundry will be retained for 
the light castings, whilst the new foundry will be 
utilised for the production of castings up to six tons 
in weight. 

THe ascertained price of No. 3 Cleveland pig-iron 
for the months of Avril. May, and June was certified 
to have been 58s. 7.30d. per ton, as compared with 
52s. 8.95d. per ton in the previous three months, and 
51s. 10d. for the first quarter of 1914. This means 
an advance in blast-furnacemen’s wages of 7.50 per 
cent.. which brings the wages from 25.75 per cent. 


above the standard, to 83.25 per cent, above the 
standard. 


_ Tue Board of Trade are in receipt, through the 
Foreign Office, of telegraphic information to the 
effect that an arrangement has been concluded be- 
tween His Maijestv’s Government and the Russian 
Government for the reciprocal waiver of Consular 
fees in connection with the issue and legalisation of 
certificates of origin for goods sent from the United 
Kingdom to Russia and vice versa. 


) This arrange- 
ment came into force on August 1, 


ARRANGEMENTS have been made bv the 


«4 Minist 
Munitions tniater of 


j with the Army Council, whereby ques- 
tions affecting the release from the Army of skilled 
men in the engineering and kindred trades for work 
on munitions of war will be dealt with, in the first 
instance, by the Ministry of Mnnitions. All applica- 
tions in this connection should accordinely be ad- 
dressed to the Director, Labour Supply Department, 


Ministry of Munitions of War, 6, Whitehall Gar ; 
London, S.W. apni aia 14 


Tue Boarp or Trane call the attention of British 
firms who contemnlate the anvointment of new agents 
in fore'gn countries to the desirability of their satis- 
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fying themselves that the persons they propose to 
select are not unfriendly to Great Britain or her 
Allies. Where the individuals selected are not per- 
sonally known to those with whom the appointment 
rests the advice of His Majesty’s Consular Officers 
can always be secured in such cases by British sub- 
jects who apply to them. 

Messrs. W. H. Govutp, of the Borough Foundry, 

Cardiff, and the Barry Foundry, Barry Dock, have 
become amalgamated with the Cardiff firm of Thomas 
James & Company. The new concern will be desig- 
nated Gould’s Foundries, Limited. The foundries 
involved are the Vulean, Victoria, and Borough 
Foundries, Cardiff, and the Barry Foundry. Mr. W. 
H. Gould is managing director, Mr. William Cuth- 
bert Gould manager at Barry, and Mr. P. Leonard 
Gould manager at Cardiff. 
Str Currrorp Cory, last month, formally opened 
the new Metallurgical Buildings of the University 
College of South Wales and Monmouthshire, which 
have been erected at a cost of some £3,000 on the 
grounds of the old college in Newport Road, Cardiff. 
Lord Pontypridd presided at the opening function, 
and among others present were Principal Griffiths, 
Sir William J. Thomas, Professor Galloway, Professor 
Haycraft, Professor Read, Mr. H. M. Thompson, 
Colonel Bruce Vaughan, Mr. H. Spence Thomas, Mr. 
H. M. Ingledew, Mr. S. Allan, and Mr. D. J. A. 
Brown (registrar) 

Tae Ministry or Munitions has sanctioned the 
following Board of Management for Edinburgh and 
district, with a view to the furtherance of the output 
of war material:—Chairman, the Lord Provost of 
Edinburgh; Provost Malcolm Smith, Leith; Sir Joan 
Cowan, of Redpath, Brown & Company, Limited; 
Mr. T. Hudson Beare, University of Edinburgh; Mr. 
G. Pate, Carron Company; Mr. Hugh M‘Michael, 
merchant, Edinburgh; Mr. 8S. Bastow, Bruce Peebles 
& Company, Limited; hon. secretary, Sir Thomas 
Hunter; assistant hon. secretary, Mr. Norman Mac- 
yherson; organising engineer, Professor Stanfield, 
Heriot-Watt College, Edinbureh. 

Speakinc. in the Australian Federal House of 
Representatives on July 20, the Hon. Ww. M. Hughes, 
Attorney-General, stated that with a view to frus- 
trating German influences at work in the metal in- 
dustry the Government proposed to create an Austra- 
lian metal exchange to control the export of metals. 
No metals or metallic products would be allowed to 
leave Australia unless they had been sold in Australia 
under the exchange regulations. Only registered 
members of the exchange would be allowed to buy, 
and no person would be registered unless the Govern- 
ment was satisfied that the sympathies of the appli- 
cant for registration were British. 

AccorpinG to the report of the Middlesbrough 
Chamber of Commerce, the following were the aver- 
age prices for the quarter ended June 30, 1915:— 
Pig-iron: Cleveland No. 1, £3 8s. 64d. per ton; 
Cleveland No. 3, £3 6s. 3d. per ton; Cleveland No. 4 
foundry, £3 5s. 10d. per ton; No. 4 forge, £3°5s. 3d. 
per ton; Cleveland mottled, £3 4s. 94d. per ton: 
Cleveland white, £3 4s. 93d. per ton; East Coast 
hematite, mixed numbers, £5 3s. 34d. per ton; Cleve- 
land warrants, G.M.B: (sellers), £3 6s. 2d. per ton 
cash. Iron Ore: Rubio (ex-ship Tees), 28s. 3d. per 
ton; Cleveland (at mines), 5s. per ton; Gellivare, 
and L/K ores (ex-ship N.E. Coast), 28s. 6d. to 35s. 
per ton. 

Messrs. Joun Huvson & Company’s Successors, 
of 4, Victoria Warehouses, Mansell Street, London. 
K., inform us that their company is an _ entirely 
British firm, the proprietors of which are the regis- 
tered owners of ‘‘ Manganesite.’’ Whereas _ this 
article was formerly procured from the Continent. 
** Manganesite’’ is now manufactured at the com- 
pany’s own works in this country. and during the 
last twelve months thev have sipplied large quanti- 
ties to the Admiralty. War Office, and other Govern- 
ment departments. Messrs. Hudson have decided to 
abandon their German works for good, and there are 
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no aliens (naturalised or otherwise) connected in any 
way with the business. 

In the course of his journey through the Midlands 
last month the King visited the works of the King’s 
Norton Metal Company, Limited, at which he was 
received by the chairman of the company, Mr. J. 
Palmer; the general manager, Mr. R. A. E. Payne; 
and the works manager, Mr, H. Rogers. The Royal 
arty also visited the Coventry Ordnance Works, the 
Yaimler Works, the works of Alfred Herbert, 
Limited, and the Rover Works, his Majesty being 
received by. Col. J. H. Mansell, Mr. P. Martin, Mr. 
A. Herbert, and Mr. H. Smith respectively. Later 
he visited the Lion Works of Kynoch’s, Limited, the 
works of the Birmingham Small Arms Company, 
Limited, and those of the Metropolitan Carriage, 
Wagon and Finance Company, Limited. 

Tue Government has established new munitions 
offices at 70, Spring Gardens, Manchester. This is 
probably the result of Dr. Addison’s statement that 
the recent spread of orders over the country had 
made it necessary for the munitions gauges to be 
checked at other centres than Woolwich. The de- 
centralisation has been effected by dividing the coun- 


try into areas, with a head office in each. The Man- 
chester office represents the north-western area, 
which extends from Carlisle to North Wales. The 


chief engineer, who has already taken up his duties, 
is Mr. John Bowden. He is a nephew of the late 
John Bowden, civil engineer to the Trafford Estate, 
who had much to do with the 1887 Exhibition in 
Trafford Park, and was associated with tlie founding 
of the School of Technology 

Tue Boarv or TrapE inform merchants, manufac- 
turers, and shippers that applications for permission 
to export to Allied countries goods of which the 
expert is prohibited by Proclamation will receive 
special consideration if it can be clearly shown that 
the goods are destined for the use directly or in- 
directly of the Allied Government concerned or its 
military or naval forces. Such applications must be 
made to the Secretary, Commission Internationale de 
Ravitaillement, India House, Kingsway, W.C. 
Applications for permission to export goods which 
are ordered by firms or individuals in an Allied coun- 
try for purely industrial purposes, and which are 
not destined for the use of an Allied Government. or 
its military or naval forces should be made in the 
ordinary manner to the Secretary, War Trade De- 
partment, 4, Central Buildings, Westminster, S.W. 

A STATEMENT issued by the Board of Education as 
a Parliamentary White Paper, signed by Mr. Arthur 
Henderson, describes the intentions of the Govern- 
ment in connection with a ‘‘scheme for the organi- 
sation and development of scientific and industrial 
researeh,’’ and gives the names of the committee of 
scientists who will undertake the work. The scheme 
provides for the establishment of—(a) A Committee 
of the Privy Council responsible for the expenditure 
of any new moneys provided by Parliament for scien- 
tific and industrial research. (b) A small Advisory 
Council responsible to the Committee of the Council. 
and composed mainly of eminent scientific men and 
men actually engaged in industries dependent upon 
scientific research. The first non-official members of 
the Committee will be Viscount Haldane, Mr. Arthur 
H. D. Acland, and Mr. Joseph A. Pease, M.P 


A crrcuLar issued to the shareholders in Burys & 
Company, Limited. of Regent Works, Sheffield, steel, 
file and tool manufacturers, and signed by the secre- 
tary, Mr. William Hyde, convenes an extraordinary 
meeting. to pass the following resolution :—‘‘ That 
the heads of an agreement for the sale of the works 
and the business of the company, submitted to this 
meeting, be and the same are hereby approved, and 
that for the purpose of carrying them into effect 
this company be wound up voluntarily. and that 
Tames Edward Halliday and Stanley Pearson, of 
Manchester. be and are hereby appointed liquida- 
tors for the purpose of such winding up, and that 
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such liquidators be and are hereby authorised to enter 
into an agreement to carry the same into effect, with 
such modifications, if any, as they may deem expedi- 
ent, and generally to exercise all the powers capable 
of being conferred upon them.’’ It is stated that 
Samuel Osborn & Company, Limited, are the pur- 
chasers. 

Ir has come to the notice of the Home Secretary, 
the Press Bureau announces, that some misunder- 
standing prevails as to the effect of the new regula- 
tion under the Defence of the Realm Acts providing 
for exemptions from the Factory and Workshop Acts. 
The effect of the regulation is not wholly to exempt 
any factories from the protective provisions of these 
Acts, but to place the factories to which it applies 
in the same position as Crown factories and factories 
where Crown work is being done; that is to say, 
during the present emergency, exemptions (which 
must be applied for in advance) may be granted in 
regard to specified provisions of the Acts by order 
of the Home Secretary. If the occupier of any fac- 
tory can show that his work is required in the 
national interest, and that by reason of the loss of 
men through enlistment or their transference to 
Government service, or of other circumstances arising 
out of the war, it cannot be carried on without some 
exemption, he should apply to the District Inspector 
of Factories. 

At a meeting of the Council of the Birmingham 
Chamber of Commerce, last month, the General Pur- 
poses Committee of the Chamber reported in regard 
to the prohibition of steel containing tungsten or 
molybdenum. Considerable difficulty has been experi- 
enced by traders by reason of the fact that goods 
made of or containing. steel could not be passed by 
the Customs authorities at the ports unless they were 
accompanied by certificates to the effect that they 
contained neither of these substances. The Cutlers’ 
Company at Sheffield had been requested by the 
Admiralty to issue these certificates on behalf of the 
Government. The delay and inconvenience occas- 
sioned by the necessity of applying to Sheffield on 
each occasion having been represented to the Cham- 
ber, the secretary made formal application to the 
Admiralty for authority to be given to the Chamber 
to issue the certificates to Birmingham traders, and 
eventually the Admiralty concurred. A committee 
had been appointed from the Chamber to issue certi- 
ficates for ‘‘ that portion of England and Wales south 
of a line drawn across the country below Derby.” 

Tue War Trape Department has made the follow- 
ing statement to the Association of Chambers of 
Commerce, with regard to the methods of the 
Government Department in dealing with the grant- 
ing of licences:—All applications for licences, of 
which a very large number, about 2,000, are re- 
ceived each day, are registered and then sent to the 
Trade Clearing House. The Trade Clearing House 
has collected and collated a huge mass of informa- 
tion about trading firms, especially in neutral coun- 
tries. This House reports as to whether there is 
anything against either the consignor or consignee, 
and no application is considered without reference 
to this information. Many applications go next to 
a Government Department, e.g., the War Office, the 
Admiralty, the Board of Trade, the Board of Agri- 
culture, or the Ministry of Munitions, and are then 
referred to a special sub-committee when such a sub- 
committee exists. No licence is granted in these 
cases without a recommendation from the Depart- 
ment or sub-committee concerned, and no licence is 
ever granted against a recommendation to the con- 
trary from those quarters. The work of the War 
Trede Department is thus carried out with exact 
and scrupulous care. All possible despatch is exer- 
cised, but a careful investigation of an apvlication 
tor a licence is not always compatible with great 
sneed. Mistakes, no doubt, do occur, but it is 
claimed that they are few in number, and that 
every possible care is taken to prevent them. The 
strictest oversight and supervision are exercised. 








Deaths. 





Mr. J. Smirn, engineer and ironfounder, of Allan 
Bank, Airdrie, died recently. 

Lieutenant A. C. B. Taytor, 6th Manchester Regi- 
ment (T.F.), of Sanders & Taylor, Limited, engi- 
neers, Manchester, has been killed in the Dardanelles. 

Tue death is announced of Mr. C. T. Maddock, of 
Wellington, a member of the firm of John Maddock 
& Company, Limited, of Oakengates, at the age of 
50 years. 

Lieutenant E. L. Frost, 4th South Lancashire 
Regiment, a nephew of Mr. F. A. Frost, chairman 
and managing director of Peter Stubs, Limited, 
Warrington, has been killed in France. 

Lieutenant R. R. Paiiimore, 1/8th Argyll and 
Sutherland Highlanders (Argyllshire Territorials), 
who recently died of wounds, held an appointment 
with the British Aluminium Company, Limited, at 
Kinlochleven. 

Mr. C. Watson, chief engineer of the docks owned 
by the North-Eastern Railway Company, died on 
July 27 at his residence at Tickton, near Beverley, 
Hull. Deceased, who was forty-three years of age, 
had been ill only a few days. 

Ligzutenant T. C. Waker, 5th Manchester Regi- 
ment, son of Mr. T. A. Walker, of Walker Bros., 
Limited, Pagefield Ironworks, Wigan, has been killed 
in action. Only quite recently his brother, Lieu- 
Ma B. 8S. Walker, Cheshire Regiment, was also 

illed. 

Masor T. Lawrence Jowitt, who has been killed 
at the front while serving with the 5th Highland 
Light Infantry, was educated at Cheltenham College, 
and later was in business with T. Firth & Sons, 
Limited, and John Brown & Company, Limited, 
Clydebank. 

Captain E. G. Tipp, of the 6th H.L.I., who has 
been killed at the front, was a member of the firm of 
Messrs. Morris, Warden & Company, engineers, Gor- 
don Street, Glasgow, and was chairman of the Glas- 
gow section of the Institution of Electrical Engineers 
during the session 1909-10. 

LizvuTENANT Rosert GiecG, of the 2nd Highland 
Field Company, Royal Engineers (T.F.), who has 
been killed in France, was 20 years of age, and was 
the second son of Mr. J. C. Glegg, of Glegg & Thom- 
son, Limited, iron and metal merchants, Aberdeen. 
He was associated with his father in business. 

Masor H. R. Crarman was killed in France on 
June 27 whilst serving with the Durham Light In- 
fantry. He was the eldest son of the late Captain 
Abel H. Chapman, formerly 19th Hussars, and chair- 
man of Clarke, Chapman & Company, Limited, Gates- 
head-on-Tyne. Major Chapman was also a director 
of the company. 

Mr. James Logan, a director of Smith and Well- 
stood, Limited. ironfounders, Bonnybridge, died 
suddenly on July 25, at Fairlie. The deceased, who 
was 57 years of age, was a native of Dennistoun. His 
connection with Bonnybridge Foundry extended 
over a period of forty years, during thirty of which 
he served in the capacity of cashier. 

Lieutenant G. M. Atztan, Ist Lowland Field Com- 
pany Royal Engineers (T.F.), has died of wounds 
received on July 12 at the Dardanelles. He was the 
elder son of Mr. Alexander B. Allan, of Pollokshields, 
Glasgow, and was associated with his father in the 
business of Allan, White & Company, Clyde Patent 
Wire Rope Works, Rutherglen, Glasgow. 

Mr. D. M’Harpy, sole partner of the firm of David 
M’Hardy & Son, Netherkirkgate, Aberdeen, died very 
suddenly in his office on July 24. The de- 
ceased, who was 77 years of age, succeeded to the 
business founded by his father on the death of the 
Jatter in 1873. The firm enjoyed a wide reputation 
for the production of high-class wrought-iron work, 

LIEUTENANT Curnpert Hartnett, West Yorkshire 
Regiment, 8th Battalion (T.F.) who has been killed 
in action, was the only son of Mr. Wilson Hartnell, 
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of Aysgarth, Roundhay, Leeds, and was 27 years of 
age. He was an associate member of the Institution 
of Civil Engineers,. and a director of the firm of 
Wilson Hartnell & Company, Limited, electrical en- 
gineers, Leeds, of which his father is the head. 

Mayor A. M. Downie, 1/5th Highland Light In- 
fantry, who has died in hospital at Alexandria from 
wounds received in action in the Gallipoli Peninsula, 
was the managing director of D. Stewart & Company, 
Limited, engineers, Glasgow, and a director of R. M. 
Downie & Company, Limited, shippers, of Manches- 
ter. He was a B.Sc. of Glasgow University, and an 
Associate Member of the Institution of Civil Engi- 
neers. 

Mr. W. R. Lane died on July 3 at his resi- 
dence, Anchorage Road, Sutton Coldfield. Mr. Lane 
was closely identified with the metal trades of Bir- 
mingham, and many years ago was the manager and 
a director, and afterwards liquidator. of the old firm 
of Winfield’s, Cambridge Street. He was also ap- 
pointed on the Royal Commission concerning the 
brass trade of that city, and for a considerable 
period acted as the local secretary of the Royal Metal 
Trades Society. 

Mr. A. D. Mackenziz, managing director of 
Mackenzie & Moncur, Limited, engineers and iron- 
founders, Balearres Street and Slateford Road, Edin- 
burgh, died on July 15, aged 78 years. He was the 
founder of the business in Edinburgh in 1868, and it 
grew steadily, branch after branch being added, until 
it was eventually converted into a limited liability 
company. Mr. Mackenzie took an active part in 
local public affairs, being a member of the Town 
Counce 1, and eventually a magistrate. 

Tue death has taken place at his residence at 
Bournemouth, of Mr. J. S. Beckett, formerly senior 
partner in the firm of Alfred Beckett & Sons, 
Limited, .Brooklyn Works, Green Lane, Sheffield. 
The late Mr. Beckett, who died suddenly on July 9. 
was the head of an old and greatly respected 
Sheffield family, and up to the time of his retirement 
from business life some years ago, when he went to 
live at Bournemouth, he was actively engaged in the 
well-known tool-making firm bearing the family name 
and wh'ch was established by his father, Mr. Alfred 
Beckett, in 1839. The deceased was 74 vears of age. 

We regret to learn of the death of Mr. Thomas 
Dyson West, the well-known iron foundry expert, in 
America, as the result of a street accident. Mr. West 
was born at Manchester on August 31, 1851, and 
went to America in infancy. He was mainly self- 
educated, and began work in the foundry at twelve 
years of age. From 1887 to 1909 he was organiser, 
vice-president and zeneral manager of the Thomas 
D. West Foundry Company, now the Valley Mould 
and Iron Company, Sharpsville, Pa. In 1907 he 
organised the West Steel Casting Company, Cleve- 
land, of which he was chairman and managing direc- 
tor at the time of his death. Mr. West was an 
authority on’subjects pertaining to foundry work; he 
began writing for technical publications in 1881 end 
gained wide recognition as an investigator and origina- 
tor of practical, valuable processes. He or’ginated and 
established the use of standardised drillings, adopted 
hy United States Bureau of Standards in 1905. He 
was founder and president of the American Anti-Acci- 
dent Association, and started the “ Safety First ” 
agitation. Mr. West was a member of the American, 
Philadelphia and Pittsburgh Foundrymen’s Associ:- 
tions; president American Foundrymen’s Association, 
1905-1906; also a member of the American Society of 
Mechanical Engineers, American Society for Testing 
Materials, and other institutions. Among the foun- 
dry literature contribnted by Mr. West are:— 
‘American Foundry Practice,’ ‘‘ Moulders’ Text- 
Book,’’ ‘‘ Metallurgy of Cast Iron,’ “ The Compe- 
tent Life,’’ ‘‘ Accidents—Their Causes and Reme- 
dies,’ ‘‘ The Efficient Man,’’ and numerous technieal 
papers, 

Mr. Grorce Sentog, chairman of George Senior & 
Sons, Limited, Ponds Forge, Sheaf Street, Sheffield. 
died on July 4 in his 78th year. The deceased 
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started his business life as a nailmaker in his father’s 
workshop, but was subsequently apprenticed with Mr. 
George Parkin, of Kenyon’s Forge, Middlewood. 
From Middlewood, Mr. Senior went to Sheffield, ob- 
taining employment at the works of Brown, Ellis & 
Bragg, now John Brown & Company. He was en- 
gaged there when the first armour plate was rolled. 
Mr. Senior, after staying two years at Brown’s, went 
as manager of the forge to the Merchant Works of 
Joseph Peace & Company, Neepsend, and was there 
at the time of the Sheffield flood of 1864. From 
Neepsend he went to Ponds Forge, the works with 
which he was associated for the remainder of his life. 
They belonged then to Mr. Davidge, and Mr. Senior 
went as manager, but in 1872 he had the opportunity 
of taking over the forge, and did so, first as tenant, 
and eventually as owner. 








Personal. 





Mr. Henry Davis, governing director of John 
Davis & Sons (Derby), Limited, All Saints’ Works, 
Derby, is chairman of the Derbyshire National Shell 
Factory. 

Tue late Mr. R. Wigram, formerly of John Fowler 
& Company (Leeds), Limited, left unsettled pro- 
perty of the gross value of £77,379, with net per- 
sonalty £70,982. 

Tue late Mr. J. Cook, managing director of Joseph 
Cook, Sons & Company, Limited, Washington Iron 
Works, Co. Durham, left real and personal estate 
of the value of £30,995. 

Seconp-Ligvtenant W. J. M. BearpMore, 3rd Gor- 
dons, attached to 2nd Cameron Highlanders, who is 
reported wounded, is a nephew of Sir William Beard- 
more, chairman of Wm. Beardmore & Company, 
Limited. 

Mr. J. F. Wotrr, chairman and managing direc- 
tor of J. F. Wolff & Company, Limited, engineers, 
Sanctuary House, Westminster, Limited, S.W., has 
been elected a director of Ransomes & Rapier, 
Limited. 

Tue late Mr. Colin Dunlop, of Lockerbie House. 
Lockerbie, Dumfries, a director of James Dunlop & 
Company. Limited, left, in addition to real estate of 
considerable value, personal estate in the United 
Kingdom valued at £61,645. 

Lizvut.-Cot. E. O. Frisert has been elected a 
director of the Stora Kopparbergs Bergslags Aktie- 
bolag, in place of the late Mr. Ljungberg. Mr. R. 
Akerman becomes chairman, and Mr. Klintin vice- 
chairman and managing director. 

Seconp-LievTteNnant Eric L. Mavor, Highland 
Light Infantry, 6th Battalion (T.F.), who has been 
wounded at the front, is a son of the late Mr. H. A. 
Mavor, the founder of the firm of Mavor & Coulson, 
Limited. 

Mr. W. B. Lane, of Messrs. John Lang & Sons, 
engineers, Johnstone, near Glasgow, has been ap- 
pointed to represent Scotland on the Munitions Com- 
mittee. As practically the whole of Mr. Lang’s time 
will be devoted to the work connected with the com- 
mittee, he will, it is expected, take up residence in 
London. 

Mr. Greorce G. L. Preece, who for some years has 
been in charge of the Manchester office of Bruce 
Peebles & Company, Limited, has temporarily left 
that company’s employment owing to his having ac- 
cepted a commission in the Lancashire Fusiliers. 
During his absence Mr. E. W. Browne, the company’s 
representative in Birmingham, will act as manager 
in Marchester. 

Mr. CuHartes FE. Exsris has resigned his position as 
director of John Brown & Company, Limited. Thomas 
Firth & Sons, Limited, and the Coventry Ordnance 
Works, Limited, in order to place his services at the 
disposal of the Ministry of Munitions. Mr. Ellis has 
been managing director of John Brown & Company, 
Limited, for the last 25 years, and, in addition to 
other appointments, has served for many years as 
hon. treasurer of the Institution of Naval Architects, 
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Parliamentary Notes. 


** Controlled ’' Establishments. 


Mr. Lioyp GeorGe, replying to Sir E. Cornwa tt, 
on July 5, said he was considering the question oi 
the publication of the names of ‘‘ controlled ’’ estab- 
lishments making munitions of war. The Ministry 
of Munitions had a preliminary list, but he would 
like, before publishing that list, to consider whether 
there was any objection either from the manufac- 
turers’ or from any other point of view. 


Government and Metal Market. 

Sir Epwin Cornwa.t asked the Minister of Mum. 
tions, in the House of Commons, on July 12, whethe: 
he now possessed adequate powers, without recourse 
to further legislation, for the full control, in case o 
need, of the metal market 

Dr. Appison: My right hon. friend is advised that 
the powers referred to appear to be sufficient. If 
further powers are needed, he will no doubt draw 
attention to the matter. 


Scrap Copper at Woolwich. 


In the Lower House, last month, Sir A. Marknam 
called attention to the fact that the War Office had 
advertised the sale of six tons of copper at Woolwich 
Arsenal, and asked why the Arsenal could not use 
this metal or dispose of it to some other Department. 

In his reply, Mr. Tennant stated that it was de- 
cided to sell certain scrap copper from Woolwich 
Arsenal because the Arsenal had sufficient supplies 
of the material and insufficient accommodation to 
store further quantities of it. He was in communi- 
cation with the Minister of Munitions with regard 
to the disposal of such scrap metal as was not re- 
quired in the Arsenal. 


Imports of Scrap from France. 

Mr. Hueu Epwarps asked the Foreign Secretary, 
on July 26, whether, in view of the proportion of 
output from Briton Ferry in various forms which 
goes to France, he would suggest to the French 
Government the desirability of a reciprocity on their 
part by permitting steel turnings and scraps to be 
shipped from such ports as Brest, Pornic, and Rouen. 

Sir E. Grey replied that the French Government 
have, since the outbreak of war, granted export 
permits for certain quantities of steel turnings and 
scrap for Briton Ferry, at the instance of 
Government, who would continue to support appli- 
cations for further quantities. 


German Patent Applications. 


Sir A. Markuam, in the House of Commons, on 
July 26, called attention to a number of applica- 
tions for patents recently filed by Germans. He 
asked whether Germans were still allowed to register 
patents in this country 

Mr. Runerman replied that letters patent had not 
been granted on these applications and would not be 
granted during the war. Applications for the grant 
of letters patent were received from alien enemies, 
and were proceeded with down to and including the 
acceptance of the complete specifications, but the 
granting of any patent rights on these applications 
was entirely suspended. 


Alien Workers in Canada. 


Mr. Tyson Witson, M.P., asked the Minister of 
Munitions in the House of Commons on July 13. 
whether he was aware that the National Car Com- 
pany, of Hamilton. and the Canada Foundry Com- 
pany, of Toronto, Canada, who had contracts for the 
manufacture of munitions of war for the British Gov- 
ernment. were employing a number of Austrians and 
Germans on this work; whether he was aware that 
those two firms were paying their workmen from 25 


per cent. to 45 per cent. less than the standard rate 
of wage; and whether he would instruct his agent 
in Canada to take steps to prevent the employment 
of alien enemies on the manufacture of munitions 
of war for this country and also have the proper 
rate of wage paid. 

Mr. Bonar Law replied that he had no information 
in regard to the particular circumstances referred to, 
but that he had full confidence that the Canadian 
Government would take any steps that might be neces- 
sary. 


Import of Charcoal Iron. 

In the House of Commons, on July 6, Mr. 
GinnELL asked the President of: the Board of Trade 
to state the total tonnage and value of charcoal iron 
imported from Sweden in each of the four last years 
and the total for that period; whether, having re- 
gard to the abundance of British ore, the necessity 
for this expenditure was due to any cause but the 
failure to use a pure charcoal fuel instead of coal or 
coke; whether he was aware that in converting a ton 
of peat densified by the Zohrab process into 8 ewt. 
of charcoal a much larger amount of sulphate of 
ammonia was obtained than from a ton of coal, and 
also a much larger amount of gas for lighting, heat- 
ing or power purposes; whether he was aware that 
the plant required for this was less expensive than 
that for coal, and that both densified peat and peat 
charcoal were smokeless; and, having regard to the 
needless outlay for charcoal iron and to the value 
of a substitute for coal as a precaution against 
strikes, whether the Board would give attention to 
the development of peat bogs and the utilisation of 
bog products. 

Mr. Runciman replied that practically the whole 
output of iron in Sweden consisted of charcoal iron. 
The following statements showed the quantity and 
value of (a) pig-iron; (b) wrought iron in bars, angles, 
rods and sections; and (c) steel in ingots, blooms, 
billets and_ slabs, imported into the United King- 
dom from Sweden in each of the years 1911-14 :— 
(1.) Pig-iron, 

Tons. 

75,246 
115,093 
108,405 
105,670 


1911 
1912 
1913 
1914 


£ 
381,881 
591,379 
579,956 
581,176 
2,134,392 


Rods and Sections. 


404,414 
(b.) Wrought Iron in Bars, Anyles, 
Tons. £ 
39.902 342,963 
420,080 
445,908 
368,377 


1911 ° 
1912 ee . 
° 52,188 


1913 52, 
42,016 


1914 


1,577,328 


183,297 


(c.) Steel in Injots, Blooms, Billets and Slabs. 
Tons. 
22,991 
227540 
27,206 
19,493 


92,230 
Export of Metals Prohibited. 

Mr. J. M. Henperson asked the Minister of Muni- 
tions whether he would take the necessary steps to 
stop the export of lead, spelter, antimony, nickel, and 
other metals necessary for the manufacture of muni- 
tions of war, and whether he would at once take steps 
to stop all gambling in such metals on the metal 
exchanges, 

Mr. Lioyp Grorce said: The necessary steps have 
been taken to stop the export of lead, spelter, anti- 
mony, nickel, aon other metals necessary for the 
manufacture of munitions of war. The four metals 
named cannot be exported except to places in the 
British Empire. As regards the last part of the 
question, I am not clear what steps the hon. member 
contemplates, but it is hoped so to control the mar- 
kets that gambling is reduced to a minimum. 


1911 
1912 
1913 


232,034 
1914 


185,071 
798,170 








THE FOUNDRY TRADE JOURNAL, 451 











High Pressure Fans 


Are made in a large number 
of sizes from 10 in. diameter 
upwards. 


Bulletins 2000 F. and 2028 F. 





10 H.P. Fan and Motor. 
Some Points worth noting. 





Owing to few wearing parts, the Fans are not liable to break down. The 
mechanical efficiency is high and remains so. The pressure is steady and the 
volume even and free from pulsations. 


Davidson & Co., Ltd., 


Sirocco Works, 
BELFAST. 











BRITISH 
ADMIRALTY DOCKYARDS. 


AS pie tlie 


The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904, 


We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 


From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 1909. 


We have yours of 4th inst., and in revly have pleasure in stating that we have been using your Foundry Coke for 
several years for special purposes with highly satisfactory results. 


Celtic Collieries, Ltd., Cardiff. 


Telegraph : “OUTPUT, CARDIFF.” Telephone: 4640 & 4641. 
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New Companies. 


Ward-End Metal 
£5,000 in £1 shares. 


T. C. Jones & Company, Capital £5,000 
in £1 shares, to carry on the business of metal mer- 
chants. 


Goodbrand & Company, 
in £1 shares, to carry on the 
engineers. 

Telepad, Limited.—Capital £4,000 in £1 shares, to 
earry on the business of electrical, mechanical, con- 
sulting and general engineers, etc. 

Stonebridge Foundry Company, Limited. 
£2,000 in £1 shares. The first director is A. 
ley, Noynaroyd, Colne. Registered office : 
bridge Foundry, Colne. 


Oxford Steam Plough Company, Limited.—Capital 
£60,000 in £1 shares, to take over the business car- 
ried on at Cowley, Oxford, by J. Allen, as the Oxford 
Steam Plough Company. 


H. P. F. Syndicate, Limited.—Capital 
£1 shares, to carry on the business of 
water, sanitary and electrical engineers, 
turers of machinery, etc. 

Affiecks Engineering Works, 
£20,000 in £1 shares, to enter 
and to carry on the business of ironfounders. ete. 
Registered office: Prospect Works, Swindon, Wilts. 

Low Generator and Engineering Company, Limited, 

Capital £3,000 in £1 shares, to carry on the busi- 
ness of mannfacturers of acetylene gas generators in 
Harringay. Middlesex, and to adopt an agreement 
with the Low Accessories and Ignition Company. 

Charlies Bradshaw & Company, Limited.—Capital 
£5.000 in £1 shares, to carry on the business of manu- 
facturers and importers and exporters of, agents for 
and dealers in engineering snecialities, ete, and to 
adopt an agreement with C. Bradshaw. Registered 
office: 5, John Dalton Street, Manchester. 


Talhot Engineering Company, Limited.—Capital 
£1900 in £1 shares, to take over the business car- 
ried on by M. Thomas, D. J. Evans and W. J. Hughes 
as the Talbot Engineering Company, Limited, at 
Commercial Buildings. Talbot Road, and Beverley 
Street, Port Talbot. Glam. The first directors are 
M. Thomas, D. J. Evans and W. J. Hughes. Regis- 
tered offee: Commercial Buildings, Talbot Road, Port 
Talbot, Glam. 

M’Gregor’s Port Glasgow Engineering Company, 
Limited.—Capital £20.000 in 700 preference shares 
of £10 each, 2,400 ordinary shares of £5 each, and 
2,000 deferred shares of 10s. each, to acquire the 


Company, Capital 


Capital £20,000 


business of mechanical 


Capital 
Hart- 
Stone- 


£1.000 in 
mechanical, 
manufac- 


Limited.—Capital 
into an agreement 


JOURNAL, 


business of mechanical engineers, ironfounders and 
manufacturers of all kinds of machinery now carried 
on by the Port Glasgow Engineering Works, Limited. 
The first directors are R. M’Gregor and P. Wallace. 
Registered office: Dockside, Port Glasgow. 








SHIPMENTS OF PIG-IRON FROM MIDDLES- 
BROUGH to SCANDINAVIAN PORTS.—An anony- 
mous correspondent sends us the following interest- 
ing statement regarding the shipments of pig-iron 
from Middlesbrough to Scandinavia :—‘‘ Total to whole 
world (including Great Britain coastwise), June 5 to 
July 12, 1915, ‘inclusive, 55,257 tons; total to Scan- 
dinavian ports only for the same period, 37,895 tons; 
leaving for other destinations, 17,362 tons. Taking 
July, 1915, alone to the 12th inclusive, the figures 
are :—Total to whole world, 21,704 tons; total to 
Scandinavian ports for the same period, 15,990 tons; 
leaving for other destinations, 5,714 tons, of which 
1,250 tons were special material for Baltimore, U.S.A. 
Scandinavia has never received any pig-iron from 
Germany approximating to G.M.B. Cleveland, and 
consequently current shipments are not in substitu- 
tion for German iron: Further, the present permis- 
sible analyses do not allow of export of any hematite 
or steel-making iron or steel alloys, which are be- 
lieved to have constituted a portion of the shipments 
to Scandinavia in pre-war times. Therefore, current 
shipments are abnormal.’ While no doubt these 
figures are substantially correct, it should not be 
forgotten that, so far as the shipments to Norway 
at any rate are concerned, the bulk are destined for 
Russian consumption. Russia of late has been pur- 
chasing large quantities of Cleveland iron, and these 
are being forwarded overland via Norway. 





ANALYSES 


MECHANICAL TESTS 
and MICROGRAPHS. 


Consulting 
Metallurgists 
and 
Analytical 
Chemists. 


— SPECIALISTS — 
IN FOUNDRY WORK. 


Laboratory | all kinds of Metalluryical 
Investiga' ions. 


NAISH & CROFT, 


150, Al St.. 
ST eerrac haa 


SIUTVUUAVAALOELU ALOE AERA EAA ALAS 


24. Universi'y Mansions, , 
Putney. LONDON. .W. INNIS 


STULL 





GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 


STEEL MOULDERS' 


COMPOSITION, SILICA CEMENT. 





J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.”’ 
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Established 1863. 


JAS. DURRANS & SONS, 


Near 


Phenix Works, P enistone, Sheffield. 


| all ms 
g i] TTT can 
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wht 











Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GOAL DUST 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprig-, Brushes, Wire Brushes, 
Core Ropes. Bellows. Buckets, Spades. Forks, Riddles. Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


These Machiues are invaluable for a Foundry, doing a larger amount of work ofa 
superior quality, in a much shorter time than can be done by hand, without skilled 
labour. 


The following testimonial explains itself :— . 
‘* Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 


large Ingot Moulds, which, as you know, we have made up to 85 tons in Megs a 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 
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MONTHLY PRICE LIST. 


The undermentioned prices, unless otherwise specified, are those obtaining on the first day of 
the current month. 


Pig-iron. 
Cleveland. 8. 4d, 
Oleveland No.1 .. ee 72 O 
on No.3. 66 9 
pe No.4 foundry ec 3 
ma No. 4 forge 65 9 
- Mottied 65 6 
White . 65 6 
East Coast hematite, mixed N jos. 100 O 
Oleveland warrants . 66 2 
Above prices are for early ‘Lo. b. ‘deliveries 


and as regards Cleveland iron are for G.M.B, 
brands. The warrant quotations are the sellers 
cash prices, 


Scotland. 
8. 
Standard Foundry (Glasgow Market 
settlement price) ee ee P 6&6 0 
Warrants, ditto ° 72 4) 
Makers’ prices :— s. 4d. s, € 
Gartsherrie No. 1.. 83 O No.3.. 81 0 
Ooltness No.1... 102 0 No3.. 82 O 
Summerlee No, 1.. 86 0 No.3.. 81 O 
Langloan No.1.. 85 O No.3... 8) O 
Calder No, 1.. 8) O No.3.. 75 0 
Clyde No, 1.. 86 O No.3.. 81 O 
Carnbroe No,1.. 83 O No.3.. 79 0 
Monkiand No,1.. 81 » No.3.. 79 6 
Shotts Me. i.. @& 6 Bad... FF 6 
Govan wale DB 6 Made. MH GC 
(All deli verabie alongside Giasgow. ) 
GlengarnockNo. | 6 O No, 3. 
(Deliverable alonuside Ardrossan, ) 
Dalmellington No.1 82 No. 3.. 80 0 
Kglinton No. 1.. 80 0 No.3.. 79 O 
(Deliverable we see. 
Carron No, 1.. 86 0 3.. 81 0 
(F.a.s. Marheamalh 
Lancashire. 
-~ & 4d, 8s. d, 
Lancashire No 3 foundry f.o.t. _- — 
Lincolnshire No, 3 foundry — 79 
Derbyshire No. 3 foundry os = 8 ®@ 
Staffordshire No.3 foundry .. 33 73 9 
Oleveland No. 3 foundry 75 4 75 10 
(All delivered geaiee Manchester. ) 
Gartsherrie — 86 0 
Scotch J Glengarnock .. 85 0 87 0 
No. 3 Eglinton — Nom. 
Summerlee 86 0 87 VY 


( Delivered Manchester Docks.) 


North-West of England. 


Bessemer mixed numbers net gs. d. s. d. 

* a -- 17 6110 O 
Hematite warrant net cash — 95 0 
Lorn cold-blast charcoal iron .. 


The Midlands. 


e 4 « © 

Common forge 68 0 69 0 

staffs. 4 Part Mine forge 71 6 72 6 
* ) Best All Mine 97 6100 0 
Cold Blast — 155 0 


Strong forge, about 1s. less “than grey forge; 
Mottled and White, about 2s, less than forge - 
Foundry No, 3, 3s. to 5s. above forge; No. 1 
and No, 2, from Is. 6d, to 2s, above No, 3; 
No, 1, about 2s, above No, 2, 

Northampton foundry .. 

North Staffs, foundry 

Derby foundry .. 

Nottinghamshire foundry ‘ 

Leicestershire foundry .. aa 

Shropshire Cold-Blast .. 

Delivered South Staffordshire ‘Works, net cash 


biigdl 
ElIIIII 


monthly.) 
Lincolnshire. 
dad 
Forge ee ee ee ee _-_ — 
Grey forge. . ee ee ee —_-_ = 
Basic ee ee _-_ —_ 
No. 3 foundry ee ee ee _-_ — 
No.4foundry .. es ee -_ — 
F.o.t. Makers’ works, 
South Wales. 
» 4,6 & 
Welsh Sematite -- 105 0107 6 


Ferro-Alloys. 


Net, Delivered Sheffield steel works, 


da, 








Ferro-chrome: 4/6% carbon, Basis 

60%, scale 10s. per unit, Per ton 28 O O 
Ferro-chrome: 6/8% carbon, Basis 

60%, scale 10s. perunit, Perton 2610 0 
Ferro-chrome : 8/10% carbon, Basis 

60", ,scale 83. 6d. per unit, Perton 25 O O 
Ferro-chrome : Specially retined, 

guaranteed maximum 2% carbon, 

broken to small pieces for use in 

best quality crucible steels. Basis 

60%, scale 22s, per unit. Per ton 70 O O 
Ferro-vanadium ; 33/40% Va., per lb. 

of Va. contained in the alloy ore 
Ferro-silicon : 45/50%. Basis 50%, 

5s. scale per unit .. Per ton 1515 0 
Ferro-titanium ; 15/18%, per pound, 

flat co 2 30@ 
Ferro- -molybdenum : 70/ 80% ‘Mo, per 

pound of Mo, contained .. .. 018 0 
Ferro-phosphorus; 20/25%. Perton 1610 0 
* Perro-manganese 80% ee ao ee 

sia export — 
* F.o.b, Liverpool, 
iron Castings. 
Cleveland. 
S$ «a 4, £s. d. 
Columns (plain) . 7 7 6to712 6 
Pipes, tt to 24 in, 700 75 0 

oa to 4 in, 610 0 615 0 

ea : to Bin. 6 5 0 6 7 6 

» 10 tol6 in, 65 0 _- 

» 18 to24 in, 65 0 _— 
Chairs 47 6 410 0 
Floor plates( open sand) 310 0 312 6 

(At wora). 
Non-Ferrous Metals. 
Copper. £s.d. £ 8 4d. 
Standard, Cash ae 2 7 & 32-6 
Three months 73 12 6 7317 6 
Electrolytic 8 10 O 8710 0 
Tough . 810 0 8410 O 
Best selected . 83 10 0 8410 0 
Tin. 
Standard, Cash -- $617 6 157 7 6 
Three months 157 17 6 !58 7 6 
English Ingots ; — 158 0 O 
Rars ° 159 0 O —_ 
Refined — — 162 0 0 
Speliter. 
American ee _— = 98 0 0 
specials —_ — 
Hard — 62 10 0 
British _- 950 
Lead. 
Soft foreign .. ee = 23 12 6 
English ; — 24415 0 
Antimony. 
Regulus ee — 11710 0 
Aluminiu 
Virgin Metal, 98/99% @ 2 ‘ton 150 0 O 
*Chromium rer. 
98/99% purity per Ib, _ 
*Nickel. 
In cubes, 98/99% purity Per ton 220 0 O 
*Tungsten Metal Powder. 
96/98% purity .. per lb ‘ 0 
*Molybdenum Metal. 
96/98% purity.. per Ib, _- 
*Cobait Metal. 
97% purity per Ib, ° 6 
Quicksilver. 
75 Ib, bottle “a oe 1% 5 0 


* Net, Delivered Sheffield Works. 


Scrap Iron and Steel. 
Cleveland. 

s 4d, 3 

Steel scrap, heavy melting... 67 6 to 70 

Iron scrap cast (cupola metal) 59 0 


oof 


London (f.o.b.). 
Heavy steel se ee oe ee 
Light - ee ee ee . 


Heavy cast 


oe 
oO 
oo 





Non-Ferrous Scrap. 
London merchants quote the following priccs 
for scrap metal, deliv. red London, and subjec: to 
market fluc_uations; — 








A. Joseph 
£aua 
Hy. Electrolytic Copper Scrap 84 0 0 
Hv. Selected Scrap Brass 66 0 0 
Hy. Tinn-d Copper Wire 72 Ov 
B st Selected Gunmetal Scrap 72 00 
Re-melted Ingot Lead 30s, under 
English Lead price on date of order, 
Stocks. 
Pig-iron in Public Store. 
Inc. + or 
Dec, — 
August 3. since 
1914. 
Tons Tons. 
Connal’s at Glasgow 
Scotch 1,000 No change 
Ditto other makes |. _— - 2 
Vonnal’s at Middles- 
brough -- 145,067 + 61,359 
Connal’s at Middles- 
brough, hematite .. _ No change. 
West Uoa.t hematite. . 2,583 - 
Metals. 
Copper, Europe and 
afloat 40,236 + 6,€24 
Tin, London Holland. 
U. S.A, and afloat _ _ 
Coke. 
Middlesbrough. 
s. 4, «, d 
Gas Coke oe _— 25 0 
Foundry Coke ee -- 30 to40 YU 
Furnace Coke .. ee - 28 0 
Newcastile-on-Tyne. 
F o.b. Dunston. 
FouNDRY CoKE— 3. a 
Original Garesfield .. — .6 0 
Mickley .. oe 36 0 to 37 6 
Stella Garesfield | 36 0 to 37 6 
Priectman’s Garesfield 36 0 to 38 O 
Consett Garesfield ee 36 0 to 38 0 
Newcastle gas coke —_ 23 0 
Cardiff. 
®, 8s. 4d, 
Special foundry coke -- 41 0t0 43 0 
Foundry coke ° -- 35 Oto 399 0 
Furnace coke . -- 30 Oto 32 9 
Leeds. 
Furnace coke (washed) .. 21 0 to 22 0O 
am. 
Foundry coke ee _ —_ 
Furnace ,, ee _ - 
Gas ¢ ee ee _ _ 
Glasgow. 
Foundry coke .. es 30 0 
Furnace ,, ee ee _ 24 «0 
Gas jae ee oe - _— 
London. 
Welsh or Durham Foundry, 
d/d London merges in 
_— 47 O 


truck ee 
Yorkshire, d/d 
Stations, in truck 


‘London 
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SITUATIONS VACANT AND WANTED. 


y ATTERN-MAKER AND FOUNDRYMAN, Dis- 
engaged, Experience both as Foreman and 
Assistant Works Manager on large variety of engi- 
neering work, possessing highest technical certifi- 
cates. Thorough knowledge of costing, estimates, 
piece pricing, ete.—Address, Box 580, Offices of THE 
Founpry TRADE JourNAL, 165, Strand, London, W.C. 


ELGIAN MANUFACTURER requires represen- 
B tative, well introduced in the lron Foundries, 
First-Class Iron Cement.—Write, 
Noord-Besterdstraat, 78, Milburg. 


for the sale of 
H. W. R., 


TT°HE Gwner of Patent No. 17,021/11, for ‘‘ Improve- 
ments in or relating to the Production of Castings 
of various kinds and means or Apparatus therefore,” is 
desirous of negociating with interested parties for the 
granting of Licences thereunder on reasonatle terms. 
For information apply to Messrs. LLoyp, WIsk & Co., 
Chartered Patent Agents and Consulting Engineers, No. 
10, New Court, Lincoln’s Inn, London, W.C. 


MISCELLANEOUS. 


~ Now Ready. Second Edition. 
Pp. viii. + 138, with 7 illustrations. 
Price, cloth 3s. net. 
AIDS TO THE ANALYSIS AND ASSAY OF ORES, 
METALS, FUELS, Erc., 
By J. J. Morgan, F.I.C., F.C.S. 


BAILLIERE, TinpaLL & Cox, 
8 Henrietta Street, Covent Garden, London. 


FOR SALE AND WANTED. 


OR SALE.—Small Cupola, 24 in. diameter. Com- 
plete with Roots Blower, Feed Pipes, Hood, 

etc., ready for use.—Apply, Box 576, Offices of Tne 
Founpry Trape JourNnay, 165 Strand, London, W.C. 


r 


*O BE SOLD, as a going concern, the old-estab- 


lished #ounary ot Jeremiah Marsden & Co., 
Ltd., Bolton, Lanes. 
: 
Good connection and at present on Government 


work; recently modernised with Allday’s new cupola, 
3 ft. 6 in. dia., electric blower, charging platform 
with electric hoist, 5-ton electric travelling crane, 
pipe and pillar facing machine, large stock of mould- 
ing boxes, sand mixing plant, ete. ; fitting shop with 
18-in. centre lathe, drilling machines, etc.; pattern 
shop with planing machine, bandsawing machine, 
circular saw, lathe, mitre cutter, ete. 

Land contains about 5,000 sq. yds. and is near 
railway siding; ground rent, £47 12s. 5d. per annum; 
receivable rents are £89 5s. 9d.; present owners un- 
able to give personal supervision ; would be willing to 
leave portion of purchase money on mortgage: Price 
£5,000.—-Write for further particulars and 
mission to view to Britannia Foundry, Bolton. 


—PATTERN SHOP=; 
SUPPLIES. 


ner- 


“Matin J. BURN & CO., Pits 


HENSHAW ROAD, 
SMALL HEATH. 


BIRMINGHAM. 



































FRODAIR 


SPECIAL PIG IRON 


for 


CYLINDERS, CHILLED CASTINGS, 


MACHINE CASTINGS, 
FOUNDRY PURPOSE. :: :: 


oft 


* ASK FOR OUR SUGGESTIONS FOR ECONOMICAL IRON 


and any 


MIXTURES. 





THE FRODAIR IRON & STEEL CO., LTD., 


Fenchurch House, LONDON, E.G. 

















THE FOUNDRY TRADE JOURNAL. 











THE “CHIPCHASE” PATENT 


MOULDING MACHINE. Mi 


(HYDRAULIC or PNEUMATIC) NT UNBREAK 
SIMPLE - STRONG - DURABLE \ STEEL LADLES 





These Ladies are manufac- 


same time the strongest and 
most durable in the market, 
Ladles to contain 56 Ib. of metal 
only weigh about 7 lb. each. 
They are made of all capacities 
from 30 lb. to 60 cwt., with or 
without lips; also mounted or un- 

a mounted. They are also suitable 
for chemical and metallurgical 
rocesses. List of sections and 
prices on application to 


CHAS. McNEIL. 














This illustration shows fe Srd position in the making 
of axle boxes, 


G Ww. 
THE “CHIPCHASE’’ PATENT JAR- LASGOW: 
RING MACHINE. —_ ee a. 


i 53 R 
°°. a” CAN ALSO BE MADE IN ALUMINIUM. 


Bole Makers— 


DAVID BRIDGE & Co., Ltd., Kindly agin = when enquiring 


CASTLETON FOUNDRY, CASTLETON, MANCHESTER. 























WHITTARER'S IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 











THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helisal 
Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LID., 
SUN IRON WORKS, OLDHAM. 
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